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'  ...sending  a  chopper  over  to  have 
a  look  before  the  new^s  people  find 
out  about../' 


A  2-Meter  Transcetver  Plus  A 
WideBand  Receiver 

Tto  antennas  on  the  mitside  tell  \to 
there  s  twice  the  fun  on  the  inside! 
ICOM  design^  t^^  fine  radios  into  one 
compact,  durable  unit—  the  IC'2SIl^! 

You  oin  talk  on  2  meters  (a  440  model 
is  also  available)  while  monitoring 
another  f reqoenc)^  on  the  same  band,  or 
listen  in  to  the  fascinating  wideband 
world  of  25#5  MHz. 

The  25-905  MHi:  (guaranteed 
specificationsl)  receiver  lets  }^)U  keep 
track  of  all  the  exciting  activity  on 
VHF/UHF—  emergency,  aircraft, 
satellite,  militar)^  and  marine 
frequencies—  plus  commercial  FM  & 
TV  audio! 


IC-2SRA 

Rjr  more  infonnation, 
call  oiir  Brochure  Holiine 

1-800-999-9877 


Truiy  two  radios  m  one,  with  separate  \'ol  _ 
ume,  squelch  &  tuning  controls  for  each  hand. 
The  large,  easy-to-read  function  display  shcw^ 
both  operating  frequencies  in  use,  Vindicators, 
and  the  memor>^  setting  lor  both  hands. 

High  PerfomrKince  Features 

We  paid  special  attention  to  the  batterv"    ^ 
ick:  il  has  a  long  dut\^  ade,  so  your  fun  tohT 
fade  when  you  least  expect  it. 
Scanning,  memories,  clocklimers,  pager  code 

O    squelch,  ^tx  saver-  they're  all  m  there, 
along  with  the  highest  performance 
feature  of  them  all:  it's  an  ICOM! 
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EOUEIMCY     COUNTERS 


MODEL    IS-^BtS 


ULTRA  HIC3H  SENSITIVITY 
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INCH  LED 
Regular 


BAR  GRAPH 

.  value  !! 


0.000  0 


$169. 


Bar  Graph  counters  are  &mply  the  beet  for 
finding  frequencies,  testing,  adjusting,  repairing  or  locating 
RF  devices.  Superior  sensitivity,  longer  battery  operation, 
high  quality  USA  construction  and  sub-compact  size  are 
just  a  few  of  the  reasons  to  select  a  staktek  counter. 


SPECIAL  LlMfTED  TIME  OFFER 

PLEASE  MENTION  THtS  AD  FOR  SPECIAL  PfUCE 

STANDARD  FEATURES  FOR  ALL  6  MODELS 

•  3to5  HOUR  BATTERY  PORTABLE  OPERATION 

•  Ni-CAD  BATTERIES  &  110VAC  ADP/CHARGER  INC. 

•  1  PPM  TCXO  TIME  BASE  WITH  EXTERNAL  ADJ. 

•  3  GATE  TIMES.  AUTO  DECIMAL  PLACEMENT 

•  HOLD  SWITCH  (WORKS  PROPERLY-  NO  GATE  CHG) 

•  9-12VDC  AUTO-POLARITY  POWER  INPUT 

•  StarCab™  QUALITY  ALUMINUM  CABINET 

•  COMPUTER  AIDED  CIRCUIT  DESIGN 

•  TOP  QUALITY  COMPONENTS  -  SOCKETED  IC's 

•  COMPATABLE  WITH  MFJ-207/208  ANT.  ANALYZERS 

•  FULL  YEAR  PARTS  &  LABOR  LIMITED  WARRANTY 

•  DESIGNED  &  ASSEMBLED  IN  THE  USA 
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ACCESSORIES: 


#CC-90 
#TA-90 
#P-110 
#M207IC 


BLACK  VINYL  CARRYING  CASE 
TELESCOPING  BNC  ANTENNA 
PROBE,  200  MHZ.  1X-10X 
CABLE  FOR  MFJ-207/20a 


$12,00 
12.00 
39.00 
10,00 
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SAME  DAY  SHIPMENT 

Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305^61-9133 


FACTORY 

DIRECT 

ORDER 

UNES 


INTEBNATIONAL  INC 


398  NE  38th  St,  Ft.  Lauderdale,  FL  33334 
SELECT  YOUR 


TERMS:  Shipping-handling  charges  for  Florida  add  $4  +  tax. 
US  &  Canada  add  5%  {$4  min  -  $10  max),  otters  add  1SQ^  of 
total,  COD  fee  $4.  VISA,  MC  or  DISCOVER  accepted.  Prices 
&  specif icalfons  subject  \o  change  without  notice  or  obligation. 
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1  MHZ-  1300  MHZ 

QUALrrv  Sl  economy 

(REPLIES  #1500A} 
$129 


1  MHZ  -  1500  MHZ 

ULTRA  HIGH  SEWSTIVfTY 

(REPLACES  #1500HSJ 


^$159 


10  HZ  -  3400  MHZ 

HI^Z  INPUT  -  LO  HWeE 

HK3H  SENSTTIVTTY 

*$189 


10  HZ -3500  MHZ 
Hl-Z  INPLTT  -  LO  8AMGE 

HIGH  sEMsrrivrrY 
$250 


1  MHZ  -  1500  MHZ 

ULTRA  HIGH  SENSfTMTY 

2  INCH  BAR  GRAPH 

$SPECIAL$ 


1  MHZ  ^  3200  MHZ 

ULTRA  HIGH  SENSTTIVrrY 

2  IMCH  BAR  QHAPH 

$265 
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Number  1  on  your  Feedback  card 


Paul  Blankenshlp,  Stinnett  TX 
fVe  just  read  through  my  first  tssu^  of 
your  magazine.  I  partJcularly  enjoyed 
the  "Propagation"  and  "Ranctom  Out- 
put" sections.  However,  why  not  have 
a  department  geared  to  the  beginner? 
Most  ol  the  articles  are  too  technical 
for  the  neophyte  ham.  I  read  the  arti- 
cles anyway,  gleaning  any  infonnation 
I  can  make  use  of,  but  I  sure  wouJd 
like  to  understand  the  rest  of  it,  too. 

At  this  point  I  am  unabte  to  become 
an  amateur  radio  operator  and  satisfy 
my  thirst  to  make  friends  around  the 
country  and  itie  world.  The  major  ex- 
pense of  equipment  has  prohibited 
me  from  purchasing  even  used  equip- 
ment thai  would  broadcast  past  (he 
end  of  the  street.  So,  i  guess  I'ii  have 
to  be  content  witin  iistening  to  my 
shortwave  receiver  tor  the  lime  being. 

I  have  for  years  enjoyed  scanning, 
shortwave  listening  and  CBs.  I  stiil  like 
to  spend  evenings  taiking  to  friends 
on  my  CB  radio,  but  lately  I  have 
found  this  form  to  be  too  limiting.  I 
wouid  love  to  move  up  to  ham  radio  if 
I  oould  learn  enough  about  it  to  war- 
rant the  massive  expense. 

Paul — We  have  a  whole  magazine 
devoted  to  newcomers.  It*s  called 
Radio  Fun,  and  you  can  call  1-800- 
257-2346  to  subscribe. 

Keep  those  back  issues  of  73  and 
re-read  them  every  six  months  or  so. 
You'H  be  surprised  at  how  much  more 
you  II  get  out  of  them. 

I  don't  understand  why  you  are 
''unable  to  become  an  amateur  radio 
operator. "  All  it  takes  is  a  study  guide 
and  a  few  weeks  of  work.  Oc  fif^d  a  lo- 
cal club  that's  running  a  licensing 
dass. 

The  "massive  expense"  of  ham  ra- 
dio is  a  myth.  You've  already  got  a  re- 
ceiver, so  pick  up  a  used  transmitter 
or  build  one.  Put  up  a  dipofe  ar^d 
you're  on  ttie  air.  The  total  cost  should 
be  less  than  $tOO . . .  David  N1GFH 

Lester  Earnsfiaw  KB7FA,  Se- 
dona  AZ  I've  received  your  letter 
pieading  that  I  renew  my  subscription 

to  73,  that  the  ham  industry  is  down  to 
less  than  25%  of  what  it  was  25  years 
ago  and  needs  my  subscription  to  re- 
vitaiize  it.  I've  also  foilowed  your  ©di- 
loriaii^ed  commendable  attempts  to 
do  something  about  ihe  fali-otf,  and, 
tor  the  most  part,  I  agree  with  your 
various  proposals  to  counter  the  prob- 
lem. Ifs  unfortunate,  though,  that  you 
haven't  stiown  like  zeal  in  the  pubFica- 
tion  of  7Ss  technical  articles.  There 
was  a  time,  years  ago,  when  73  was 
up  with  the  state  of  the  art,  but  now, 
alas,  all  we  get  are  warmed  over  arti- 
cles on  antennas,  on  antennas,  on 
antennas,  or  reviews  of  Japanese  rice 
boxes. 

Where,  I  ask,  are  the  primers  on 
microprocessors  and  the  program- 
ming of  them?  On  direct  RF  synthe- 
sis? On  dtgitalized  RF  processing? 

1  submit  that  it's  going  to  tal^e  more 
than  harping  on  about  the  elimination 


From  the  Hamshack 


of  CW  as  a  licensing  requirement 
to  draw  young  people  to  the  fold^ 
do  agree  with  you  that  CW  should  be 
relegated  to  its  rightful  place  along- 
side the  other  modes,  AM,  FM,  SSB, 
RTTY — but  it's  going  to  take  the  at- 
tractions that  firet  brought  people  from 
spark  to  Al\/1,  to  FM,  to  SSB:  begin- 
ning articles,  articles  to  get  people 
started,  articles  on  the  basic  program- 
ming of  basic  microprocessors,  and 
follow-up  articles.  Forget  about  three- 
transistor  40  meter  CW  receivers; 
they  don't  have  the  stability  to  mix  it  in 
with  today's  transceivers,  and  be- 
sides,  why  would  a  l<id,  grown  up  with 
a  Walkman  giued  to  his  ears,  want  to 
buiid  a  set  of  such  simplicity,  any 
more  than  I,  In  my  youths  wanted  to 
buiid  resistors  and  capacitors  once 
they  became  readily  available? 

Have  you  forgotten,  Wayne,  the  old 
adage  that  man  does  not  live  by 
bread  alone?  Please,  get  some  new 
stuff  in  there  so  that  those  with  the 
zeal,  and  not  necessarily  a  college 
education,  can  find  out  what  s  going 
on  and  keep  up  with  it.  Never  mind  ar- 
ticles on  hashed -over  antennas  and 
CW  keyers  for  the  gas  bags  and  the 
old  farts  like  you  and  me;  we're  dying 
out  anyway.  Concentrate  on  the  l^ids. 
Challenge  them  with  the  state  of  the 
art.  They'll  surprise  you. 

I  enclose  my  subscription  anyhow. 

Stay  tuned,  direct  digital  RF  syn- 
thesis projects  are  coming  soon  .  * 
.Biit  WB8ELK 

Rodman  Sharp  N5NM,  Santa  Fe 
NM  The  rantings  and  ravings  in  your 
"Never  Say  Die"  column  are  always 
my  first  read  when  73  arrives  in  the 
mail  Over  the  years  they  Ve  been  the 
most  delightful,  aggravating,  inspira- 
tional, infuriating  and  motivating 
stream  of  unrelenting  genius  of  any- 
thing I  read. 

As  one  of  the  newly  arrived  Nean- 
derthals in  CW  land,  I  want  to  thank 
you  especiatly  for  the  man/elous  job 
you're  doing  trashing  CW  and  doing 
everything  you  can  to  bury  It.  I  hadnl 
used  CW  for  a  long  time,  but  you 
piqued  my  curiosity  to  go  way  down 
band  and  see  what's  going  on  there,  if 
anything. 

As  an  Extra.  I  began  prowling  the 
lower  25  kHz  of  20  meters  and  (I  can 
hardly  believe  this)  find  it  almost  inter- 
ference-free  if  I  use  narrowband  fil- 
ters. All  I  have  is  a  trap  vertical  (an- 
tenna restrictions)  so  SSB  on  20  me- 
ters, even  with  my  big  amplifier,  Is  a 
real  stmggle  to  be  heard,  especially 
on  weekends. 

But  amazingly,  if  I  can  hear  them  I 
can  work  them  on  20  meters  CW  with 
too  watts  or  less.  My  second  rig  is  an 
Argonaut  515  and  I  began  switching 
over  to  that  after  starting  a  QSO  and 
find  that  about  half  the  time  I  can  sus- 
tain the  contact  witn  FIVE  WATTS! 
Even  the  General  class  CW  sector 
between  14025  and  14050  is  surpris- 
ingly uncrowded  most  of  the  time. 


It's  not  all  brass  pounders  and  bug 
ticklers  down  there  in  the  lower  50 
kHz  of  the  20m  band,  either,  1  find  a 
lot  of  really  bright  hams  running  CW 
with  computers^  using  keyboard  entry 
at  25  to  50  wpm  with  automatic  en- 
coding and  decoding  to  their  CRT  dis- 
play. The  NET-REAL-DATA  rate  is 
maybe  three  to  10  times  higher  on 
CW  than  the  redundant  and  repeti- 
tious  blah-blah  QSOs  on  SSB.  The 
CW  sjgn-off  "chow  lime  Rod  73  and 
CUL"  often  requires  100  words  plus 
on  SSB. 

Another  discovery:  lots  of  bright 
and  enjoyable  DX  hams  on  regularly 
who  love  this  Keyboard  CW  stuff  and 
many  others  who  can  hack  30  wpm 
and  more  on  their  end  with  keyers 
and  ear-only  decoding.  Many  have 
told  me  they're  more  comfortable  us- 
ing English  as  a  second  language  on 
CW  than  on  SSB,  especially  trying  to 
UNDERSTAND  all  those  strange 
American  accents  on  SSB,  which  just 
don't  seem  to  be  there  at  all  on  CW. 
These  folks  DONT  KNOW  CW  is 
DEAD] 

My  URGENT  PLEA  to  you,  Wayne: 
Please  keep  up  the  good  work  by  do- 
ing EVERYTHING  you  can  to  DlS- 
COURAGE  American  hams  from  hav- 
ing anything  to  do  with  CW.  That  way. 
we'll  keep  the  CW-onty  band  sectors, 
even  on  20  meters,  as  delightfully  free 
of  crowding,  interference  and  patho- 
logical ham  behavior  as  they  now  are. 

Noted . . .  Wayne 

Art  Stamler,  Carrolton  AL  1  ve  just 
returned  from  Guatemala,  which  has 
to  be  one  of  the  world's  poorer  coun- 
tries. There  I  was  asked  by  an  Ameri- 
can retiree  who  works  with  emergen- 
cy medical,  fire  and  ambulance  ser- 
vices if  I  knew  of  any  source  of  used 
radio  equipment  that  might  be  donat- 
ed to  these  volunteer  groups  who 
have  almost  no  means  of  communica* 
tion  in  the  event  of  disasters.  And 
Guatemala  has  its  share  of  disasters, 
from  fire  to  earthquake  to  vehicular 
mayhem,  and  more. 

What  he  asked  for  was:  t)  person- 
to-person  handhelds,  mobile  units  for 
vehicle  use,  and  base  stations,  and  2) 
whip  antennas  for  the  above,  whenev- 
er possible.  All  units  should  be  in 
good  working  order  and,  hopefully, 
have  circuit  manuals.  Old  lube 
transceivers  are  acceptable,  as  are 
23-  and  40-channei  CBs. 

There's  a  tax  break  possible  for 
donors,  for  the  value  of  the  equipment 
donated  plus  the  cost  of  packing  and 
shipping.  Send  the  equipment  to  me, 
care  of  'Partners  of  the  Americas," 
P.O.  Box  48&.  Carrolton  AL  35447.  111 
see  that  it  gets  to  Guatemala.  Many 
thanks  for  your  generosity.  I'll  send  re- 
ceipts by  return  mail,  with  a  tax  ID 
number 

Robert  Bee  man  K4NZL,  Roswell 
GA  Your  'Never  Say  Die"  column  in 
the  August  1992  issue  of  73  Maga- 
zine struck  a  responsive  chord  with 
me.  Being  unemployed  at  Ihe  mo- 
ment, I  have  had  a  lot  of  time  to  re- 
flect on  exactly  why  I  am  in  this  situa- 
tion. Mine  is  not  exactly  like  others  in 
that  my  job  termination  resulted  from 
my  declining  a  relocation  due  to  a  cor- 
porate reorganization. 


Many  times,  the  reason  for  some- 
one being  unemployed  is  that  the  re- 
cession, or  foreign  cornpetition,  has 
caused  the  reorganization  or  "down* 
sizing"  of  a  company.  In  most  cases 
this  is  true,  but  for  some  reason  an 
awful  lot  of  people  seem  to  blame  the 
current  political  administration  for  their 
problems,  f^y  contention  is  the  same 
as  yours.  We  are  the  architects  of  our 
own  situations. 

Your  column  makes  the  point  that 
we  should  be  expecting  these  disrup- 
tions in  our  jobs  and  careers.  I  agree. 
Your  point  that  personal  retraining 
would  alleviate  much  of  the  pain  is 
right  on  the  mark. 

To  me,  training  and  education  are 
personal  things.  I  have  always  tried  to 
keep  my  knowledge  and  technology 
current  by  reading  iEEE  and  other 
publications,  on  one  occasion  taking 
the  IEEE-recommended  Heath  micro- 
processor  course.  Because  of  my 
genuine  interest  in  learning  about 
technical  and  other  things  (t  have  a 
BSEE  and  an  MBA),  I  find  myself  in  a 
position  of  not  just  looking  for  any  Job, 
but  a  job  I  will  enjoy  and  that  will  chal- 
lenge me.  It  may  take  awhile  but  I  will 
find  the  kind  of  job  I  want. 

My  point  is  the  same  as  yours,  in- 
dividually, we  can  prosper  if  we  pre- 
pare ourselves  and  are  willing  to  be 
mobile  in  the  pursuit  of  opportunities. 
Our  ancestors  were  not  dummies; 
they  were  witling  to  be  mobile  to  find 
opportunity.  Education  and  physical 
mobility  will  become  critical  in  our 
economy. 

The  current  recession  is  not  the 
same  as  we  studied  in  economic 
texts.  This  one  is  caused  not  only  by  a 
lack  of  domestic  demand;  it  is  also 
driven  by  our  relative  inability  to  com- 
pete in  International  markets,  Text- 
books and  common  sense  teil  us  that 
our  national  standard  of  living  must 
fait  to  the  level  of  other  countries  for 
the  U.S.A.  to  compete.  This  irre- 
sistible economic  force  Is  now  being 
felt  in  almost  all  comers  of  our  econo- 
my, and  the  recession  may  have  a 
much  longer  life  than  we  want  to  think 
about- 
Manufacturing  companies  in  the 
U.S.A.  have  been  feeling  this  pres- 
sure for  a  long  time.  The  disruptions 
ir^  the  U.3,  auto  industry  merely  un- 
derline the  seriousness  of  the  situa- 
tion. However,  we  can  take  hope  from 
the  fact  that  some  U,S.  inanufacturers 
are  competing  well  internationally. 
Witness  companies  like  Motorola,  with 
the  recent  announcement  of  its  cellu- 
lar telephone  marketing  venture  in 
Japan.  All  is  not  lost. 

Some  segments  ol  our  economy 
compete  well  in  global  markets,  and 
some  do  not.  Corporations  and  indi- 
viduals must  recognize  that  the  world 
will  not  buy  poor  quality,  expensive 
goods  produced  by  organizations  and 
individuals  with  short-term,  feath- 
erbedding  and  protectionist  mentali- 
ties. 

If  we  as  a  nation  do  not  implement 
reforms,  the  world  markets  wilt  force 
us  to.  Either  way,  I  will  prosper  be- 
cause I  am  prepared, 

\  enjoy  your  column  as  much  as 
the  articles  in  73  Magazine.  Thanks 
for  your  concise  opinions  in  this  sea- 
son  of  so  much  political  smoke. 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


ARRL  Guts  Packet! 

Packet  radio,  just  aboui  the  only  con- 
MMion  to  technology  from  amateurs  ti 
fie  last  20  years,  r^as  \se^n  pefcoiv^  as 
a  cor^tant  threat  by  the  League,  so  tfeir 
recent  adion  to  wlualty  end  packet  oper* 
alion  and  experimenting  did  rvoi  surprise 
many  membefs. 

The  League  was  founded  as  a  Morse 
code  messaQe  felayirtg  organ  tzai  ton  bade 
in  (he  days  when  radio  dislsmces  on  the 
long  wave  bands  were  limited.  This 
evolved  into  the  ARRL  National  Traffic 
Syslem  (NTSK  which  has  relayed  {or 
losl)  millions  of  inconseQuenilal  ntes- 
sages  for  several  generations. 

The  first  serious  threat  to  the  NTS 
came  in  the  early  19&DS  when  RTTY  was 
pioneered,  allowing  the  aulomalic  en'cr* 
free  relaying  of  messages  at  about  six 
times  the  speed  of  Morse  nets.  For  years 
the  League  vigorously  opposed  any  q%- 
pans  ion  of  RTTY  beyond  Zm  . . .  a  battle 
that  I  was  intimately  involved  with  and 
which  first  brought  mo  up  against  the 
clique  that  was  actually  running  amateur 
radio  , . .  forlhoir  own  profit.  That's  when 
J  found  myself  opposed  by  I  he  smugly  ar- 
rogant League  general  managor.  This 
was  the  same  chap  tho  amateurs  at  the 
ITU  complained  about,  telling  me  that 
Ihey^d  had  to  throw  him  out  of  ITU  meet- 
ings in  Geneva  because  he  was  drunk 
and  bringing  proslilutes  to  the  meetlr»gs. 
Ah^  the  things  our  membership  dues 
went  for  in  those  days, 

Now^  IS  Green  bad-fingering  |he 
League  again?  Well,  I'nn  lelling  the  facts 
as  I  knew  them  at  the  time — nothing  that 
I  haven't  wfitten  before.  And  I'm  onty 
bad- writing  the  League  if  you  happen  to 
have  a  prejudice  againsi  alcoholics  or 
bimbos,  in  which  case,  if  you're  a  Demo- 
cral,  you  are  already  pre-dislurbed.  Oh 
yes.  I  suppose  I  migtit  als49  be  inciting 
CW  uber  alles  fyndantentalists  to  a  dan- 
ger of  stro4(es.  Tm  (ust  teiling  it  like  It  was. 

So  whai's  the  latest  Newinglon 
attach  on  pacMeV^  Wetl,  at  tt>e  July  board 
meeting  Ihey  deckled  lo  recommend  that 
tie  FCC  ban  unaticfvded  Hf  packet  oper* 
a!mn.  As  a  result  the  packeteers  are 
screaming  like  sttx^  pigs.  Tliey'm  fumxis 
with  the  diredors.  TTiey're  angry  with  the 
HO  staN  who  they  claim  appointed  the 
AHRL  Otgrlal  Convnittee  mainfy  lo  be  the 
executkiners  of  packet. 

In  truth,  if  the  FCC  does  go  along  wth 
Urn  ARRL*s  recommerKialiorT-  that  will  be 
the  practical  end  of  packet  radio,  so  i  can 


umtersland  the  outrage  expressed  by 
packeteers.  But  1  tNnk  they  sliould  give 
some  consideration  to  the  other  side  of 
Ihe  siiatiOrL  tf  packet  radio  were  alknved 
lo  coniiHie  to  develop  and  grow,  piovid- 
ing  ever  faster  aiHofnatic  message  han- 
dfing.  ttiat  could  wetl  be  the  end  of  CW's 
use  for  message  handling.  I  think  you 
stTouJd  keep  m  mind  that  padcet  is  pri- 
marily a  mode  being  used  by  younger 
hatris,  white  CW  is  used  largety  by  us 
crusty,  arrogant  old-timers.  The  ARRL 
afKJ  ts  directors  have  always  t>een  devot- 
ed prtnarily  to  the  inleresJs  of  older  hams 
...  the  same  as  you  firxi  with  most  ham 
Clubs  ,  . ,  so  this  showkJnt  be  surprising. 
After  alf,  is  ttiere  any  reason  old-timers 
shouldn't  run  this  crummy  hotjby  the  way 
Ihey  want  it?  And  the  blunt  fact  is  that 
most  old-timers  don1  understand  packet, 
with  those  newfangled  computers  and  all. 
All  you  have  lo  do  to  get  an  old-timer  up- 
set is  start  frying  to  explain  about  packet 
and  his  eyes  will  glaze  over  and  mind 
snap  shut.  1  know  this  Is  true  because  Tm 
an  old-timer  and  my  eyes  are  glazed  over 
and  my  mind  snapped  firmly  shut ,  . .  as 
any  consistent  reader  of  my  editorials 
can  testify. 

Packet  has  lo  do  with  digital  commu- 
nications or  some  such  nonsense.  AH  i 
know  is  that  it  makes  a  racket  on  the 
band  and  probably  siiouid  be  moved 
back  to  2m  or  higfier  it  doesn't  even  use 
lubes,  a  hand  key  or  even  a  good  old  mi- 
crophone. And  it  wont  be  any  good  in 
emergencies  when  we'll  need  to  use  a 
Ford  spark  coil,  a  car  battery  and  key  it 
by  touching  two  wires  together,  so  let's 
gel  back  lo  fundamentals  and  stop  mess- 
ing around  with  microprocessors  and  oth- 
er such  soiid-state  garbage. 

Ot  course,  if  you're  reading  anything 
but  ham  magazines,  you  know  that  the 
worfd  is  going  digital.  Now  they're  woik- 
ing  on  a  world  satellite  communicatioos 
system  which  will  allow  us  to  have  a 
oommunicator  in  our  ^irt  pockel  which 
will  gh/e  us  cellular  tetephone/fax  from 
anywhere,  I  saw  a  picture  of  sorrie  guy 
wfth  his  laplop  computer  sending  mes- 
sages from  the  Slaten  Istand  fenyl  So 
you  can  see  that  the  commercial  outfits 
wl  soon  be  providing  aM  of  the  commml- 
catkins  we  can  possibly  want  and  we 
won!  need  amateur  radio  any  more.  Ot 
course  the  downskle  of  ttits  is  that  tiiey're 
going  to  need  a  tot  more  spectrum  {o  pro- 
vide this  servK©  and  guess  which  service 
has  the  most  almost  totally  unused  mi- 
crowave frequefK:ies  and  the  least  politi- 


cal ckHJ!-*w!iich  is  me^ured  in  terms  ot 
PAC  donatbns  to  Congressional  re-elec- 
tion campaigns— these  days? 

Yes.  packet  is  kinda  slow  hgh!  now. 
On  oar  shortwave  bands  it  needs  to  be 
developed  so  it'll  have  more  throughput 
and  a  better  ability  to  ignore  tr^lerf erence. 
On  the  higher  frequencies  the  packet  plo- 
neefS  have  been  moving  traffic  at  higher 
and  higher  speeds,  so  I  can  tjncteistajid 
the  panw  this  must  be  generatfog  In  New- 
ington  lo  an  organization  dedicated  to 
CW  message  handling ...  a  Radkj  Relay 
League.  Tm  not  su^e  exactly  what  a  whip- 
per-snapper is,  but  1  am  convinced  ttiat 
whjpper'Snappers  should  be  driven  out  of 
the  hobby  so  we  old-limers  can  et- 
change  sfgnai  reports  and  weather  infor- 
mation ai  to  words  per  minute. 

Do-lt-Yourself  Education 

Millions  of  people  are  being  thrown 
out  of  work  as  companies,  mainly  larger 
ones,  downsize.  Production  workers  are 
replaced  by  automation,  cutting  down  on 
blue  collar  jobs.  Olher  production  work  is 
moved  lo  WIexico  or  Asia,  chasing  lower 
wages  for  iow-skilied  work.  This  isn't 
hearties snesSn  it's  capitalism  at  work.  It's 
also  that  most  fundamental  rule  of  nature 
(Godp  if  you  like)  about  the  survival  of  the 
fittest— natural  selection.  The  smarter  are 
surviving,  though  smart,  in  this  case,  has 
little  to  do  with  \0,  and  everything  to  do 
with  figuring  things  out,  which  almost 
anyone  can  do— if  Ihey  think. 

Using  modem  too  is  to  increase  pro- 
ductivity without  having  to  work  harder  or 
tonger- working  smarter,  we  call  it— will 
win  out  over  sweat  and  giind  in  the  long 
am.  Despite  the  prolileration  of  oompul- 
ers*  the  one  place  we*ve  lagged  seriously 
betiind  in  productivity  has  been  in  white 
collar  wofk— tJtil  weYe  finalty  tteg  inning  to 
catch  up  with  ttie  productivity  gains  man- 
ufacturing aidomation  f^as  brought  to  the 
production  fkxK.  And  this  nwans  that  of- 
Ike  workers  who  work  smaller  are  going 
to  replace  those  who've  refused  to  team. 
And  that  means  unemployment  for  those 
loo  preoccupied  with  non-work  related 
education. 

Scienlisis,  engir^eers  and  technkrians 
(the  smocks)  invent  the  products:  blue 
cellar  workers  make  them;  white  collar 
woriters  market  "em.  As  any  kxjk  ttKough 
the  want  ads  will  tell  you,  we're  ternbly 
sJiort  on  smodts  tfmse  days.  We're  up  to 
here  in  unneeded  low-produclivity  blue 
cottars  and  we've  a  growing  surplus  of 
the  same  in  white  collsrs.  Tl^  smarter 


people  are  aware  of  this  ciiange  and  are 
coping  with  it  by  improving  their  educa- 
tion. A  high  productivity  wori<er  will  never 
be  out  of  work  for  long. 

So  how  do  we  learn  more  and  avoid 
the  humility  of  being  unemp toyed?  Do  we 
go  back  to  scihool.  perhaps  taking  adult 
courses?  And  if  we  do,  in  what?  Or 
shoukJ  we  go  to  Bames  and  Noble  and 
see  what  twoks  we  can  find  to  help?  How 
about  attendir>g  conferent^s  and  worit- 
shops? 

It  do^l  take  a  tot  of  smarts  to  dis> 
cover  thai  the  mor^ey  is  in  \he  white  collar 
section.  Skilled  smocks  ar>d  blue  txi^lars 
are  never  going  to  make  much  becairse 
they  aren't  on  the  end  where  the  big 
money  lies.  The  big  dough  is  in  sales  it 
doesnt  take  a  genius  Jo  see  that  perfect- 
ty  wonderful  products  are  k^sing  the  sales 
batbe  right  and  left.  So  much  lor  the  val* 
ue  of  the  smodcs.  There's  almost  no  cor* 
relation  betw^n  txfw  good  a  product  is 
and  how  well  it  sells.  One  on^  has  to 
look  at  the  music  industry  for  proof  of 
that. 

It  took  me  a  whiie  to  Tigure  this  out.  I 
go4  sucked  inio  going  to  an  errgineering 
college  because  I  was  into  ham  radio 
wtien  t  was  in  high  school,  I  had  a  great 
interest  in  electronics,  radio  and  audio, 
so  i  got  conned  into  engineering.  Then 
atong  came  WWli  and  four  years  in  the 
navy.  By  thai  time  1  was  smarter,  so  as 
soon  as  I  returned  to  college.  I  changed 
from  engineering  to  the  management  ol 
technokigy.  Good  move. 

But  how  does  the  average  Joe  cope 
with  the  changes  going  on?  One  Of  the 
best  ways  is  to  at  least  dip  one  toe  into 
entrepreneurirtg— to  start  a  small  busi- 
ness, even  if  it's  in  one's  spare  time.  Tve 
recommended  that  I  hose  of  the  amateur 
radio  persuasion  consider  getting  in- 
volved with  security  products  sales,  In- 
stallation and  sen/ice.  Or  TV  and  comput- 
er repairs.  Things  like  that  where  your 
supposed  knowledge  of  electronics  will 
give  you  an  edge.  Of  course  if  you  cheat- 
ed in  getting  your  ham  license  and  mere- 
iy  memohzed  Q&As  from  the  ARRL  or 
Dick  Bash,  you  haven't  much  to  start 
with.  II  your  interest  has  t>een  in  btather- 
jng  endlessly  on  the  air  and  not  in  ieam- 
ing  more  about  the  technology,  you've 
been  wasting  a  golden  opportunity.  You 
aren't  contributing  any  more  lo  society  or 
yourself  than  you  would  as  a  beer-drink- 
ing  couch  potato  watching  siicoms  and 
ball  games. 

The  publishing  Entrepreneyr 

One  vray  to  t^e  advantage  of  an  in- 
terest is  to  stari  publishing  a  newsletter 
and  then  le!  it  get  out  of  hand.  This  was 
wftai  got  me  hooked^  I  was  havt^g  a  ball 
with  Rmr  back  m  1949.  but  I  wanted  to 
learn  moce  and  there  werenl  many  infor> 
matlon  sources.  In  1951  I  went  to  woric 
for  WXEL  in  Cleveland  as  a  TV  director 
and  by  gotfy.  tfiere  was  a  perfectly  good 
mimeograph  machif>e.  just  waiting  for  me 
to  start  a  newsletter.  Thus  was  born  Am- 
3teur  Radio  Frontiers,  my  first  publk:a- 
tk}n.  Thus  started  a  lif&4ong  learning  ex- 
perience  which  has  done  well  for  me. 

As  a  pti>iisher  you  lea/n  lo  write.  edA, 
set  type,  lay  out  pages.  You  learn  edKKd 

Continued  on  page  74 
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ANDARD  SETS  THE  PACE  FOR  HANDHELDS 
EW  UNIQUE  STREAMLINED  DESIGN       ~ 
;188A/C488A  VHF-UHF  FM  HAND 
ELD  TRANSCEIVER  WITH  "HEC"  J 
IGH  EFFICIENCY  CIRCUITRY  ANf 
IDE  VOLTAGE  OPERATION     ^ 
TERCHAN6EABLE  40-20 
CHANNEL  MEMORY  CHI    ' 


» 


i  o 


l^ 


^fr- 


ANDABOS  new  Mtgh  iffwiencY  Cifcmtif  "HEC" 
hieves  high  performance  at  lower  optratingi 
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Christopher  Columbus 
Award     

The  Radio  Amateurs  of  Genova,  Italy, 
have  organized  the  Christopher  Columbus 
Award  to  commemorate  the  500th  anniver- 
sary of  the  explorer's  discovery  of  the 
New  World.  Christopher  Cofumbus  was  bom 
in  Genova.  Amateurs  earn  one  point  for  work- 
ing Italian  stations,  three  points  for  working 
stations  in  Genova,  and  five  points  for  work- 
ing Special  Event  Stations  1Q1CC  and 
IQ2CC,  which  will  tje  active  from  Genova  and 
Milan  some  weekends  during  ttie  award  peri- 
od: Sept  1— Dec.  31  1992.  Italian  amateurs 
need  to  make  50  points,  Europeans  30 
points,  and  others  10  pofnts.  At  least  one 
contact  each  with  a  station  in  Genova  and 
one  Special  Event  Station  is  required.  All 
bands  and  modes;  SWL  ok.  Send  log  data, 
includrng  reports  exchanged,  by  June  1993  to 
ARI  Award  Manager,  Via  ScarEatti  31,  20124 
Mtlano,  Italy,  The  fee  is  USS6,  10  IRCs, 
FF35,  DIVtIO,  10  Swiss  francs.  £3.5,  or  1.000 
Italian  lira.  TNX  The  DX  Bulletin,  Issue  649, 
August  7,  1992. 


Ohio  ami  Other  Packet 
SysOps  Ban  ARRL  Traffic 

Packet  BBS  systems  operators 
tliroughout  the  state  of  Ohio,  joined  by 
several  other  SysOps  scattered  across  the 
country,  have  placed  a  ban  on  all  traffic  to 
and  from  the  American  Radio  Relay 
League  as  their  way  of  protesting  a  decision 
by  the  ARRL's  Board  of  Directors  to  seek  re g- 
uiations  that  would  permit  only  semi-automat- 
ic, rather  than  fully  automatic,  packet  forward- 
ing on  the  HF  bands.  In  their  [etter  to  Great 
Lakes  Division  Director  Al  Severson  AB8P, 
and  disseminated  nationwide  via  packet  ra- 
dio, the  SysOps  made  it  dear  that  the  ban  on 
traffic  to  and  from  the  ARRL  headquarters 
station  would  remain  in  effect  until  the 
League  capitylated  and  gave  its  blessing  to 
unattended  fully  automatic  HF  packet  mes- 
sage forwarding.  TNX  WesUlnk  Report,  MB31, 
August  14,  t992. 


No-Business  Rule  Debate 
OpenSr  Docket  92-136 
Released 

The  FCC  is  now  actively  seeking  com- 
ments on  Its  proposed  revision  to  Section 
97«113  of  the  amateur  radio  rutes,  the  so* 
called  "no  business"  clause  that  many 
hams  and  Commission  staffers  feel  to  be 
counterproductive  to  the  Service. 

On  July  2nd,  The  Commission  issued  its 
Notice  of  Proposed  Rule  Making  in  P.R. 
Docket  92-136.  to  amend  its  rules  regarding 
permissrble  amateur  communications.  The 


proposal  was  inWafeBd  by  several  letters  and 
petitions,  and  fs  based  in  large  pad  on  an 
ARRL  informal  proposal.  The  Comment 
deadline  Is  October  1st,  with  reply  comments 
due  December  1st. 

If  adopted,  the  new  rules  would  relax  re- 
strictions on  pub lic-service-f elated  communi- 
cations— such  as  for  parades,  races  and 
fairs — which  currently  are  prohibited.  More  in- 
formation on  Docket  92-136  appears  in  the 
August  an6  September  issues  oi  QST  Maga- 
zine.  And  the  Amateur  Radio  Newsline  has 
announced  that  it  hopes  to  hotd  a  National 
Teleconference  Radio  Network  to  discuss  this 
matter  in  a  national  public  forum  in  eariy 
September.  TNX  Westlink  Report,  #630,  Juty 
3t  1992. 


ICOM  Recall         

ICOM  has  recalled  all  of  its  new  'T"  se- 
ries 2  meter  and  70  cm  hand-held 
transceivers.  The  company  has  acknowl- 
edged that  a  problem  exists  with  leaky  fithium 
batteries  that  have  shown  up  in  a  couple  of 
units.  While  the  problem  does  not  appear  to 
be  widespread,  ICOM  is  not  taking  any 
chances.  Owners  of  the  "P"  series  talkies  are 
asked  to  call  ICOM  America  at  (206)  454- 
7619  for  return  authorization.  All  modified 
handhelds  will  be  covered  by  an  additionaE 
one-year  factory  warranty.  TNX  Westltnk  Rb- 
port,  #631,  August  14,  1992, 


FCC:  No  More  SAREX 
Waivers  Needed 

Since  the  beginning  of  manned  amateur 
radio  operation  from  space,  it  has  been 
necessary  to  obtain  waivers  from  the  FCC 
for  every  astronaut  operator  of  a  SAREX 
station.  This  was  because  FCC  rule 
97.207(a}  required  the  operator  of  an  "ama- 
teur radio  Space  station"  to  hold  an  Extra 
dass  license,  and  rKme  of  the  astronauts  who 
fiave  operated  from  space  ever  did. 

Bowing  to  requests  from  the  amateur  radk> 
community  and  SAREX  planners,  the  FCC 
on  July  1st  revised  Section  97,207(a)  to  au- 
thorize any  amateur  radio  license  holder  to 
be  the  control  operator  of  a  space  station 
subject  to  the  privileges  of  the  license  ctass 
held  by  that  operator.  The  FCC  defines  a 
''space  station"  as  being  any  amateur  radio 
station  tfiat  is  located  more  than  50  kilome- 
ters above  the  eartfi's  surface  and  which 
transmits  and  receives  on  frequencies  that 
are  allocated  specifically  to  the  Amateur 
Satellite  Service. 

But  with  this  change  come  two  caveats. 
First,  the  FCC  chose  not  to  define  a  "space- 
crafT  as  being  a  "ship,**  thus  opening  the  door 
for  virtually  any  licensed  Individual  with  the 
necessary  dollars  and  initiative  to  put  up  a 
space  station  of  his  own.  Although  this  is  cer- 


tainly not  likely,  it  is  interesting  that  this  possi- 
bility now  exists. 

Of  even  greater  consequence  is  the  tact 
that  the  FCC  has  mandated  that  the  Volun- 
teer Examination  Coordinators  rearrange  their 
question  pools  to  include  the  topic  of  operat- 
ing a  ham  radio  from  space.  In  other  words, 
while  most  radio  amateurs  wilt  never  have  the 
opportunity  to  operate  from  such  a  location  as 
a  space  shuttle,  the  FCC  wants  ail  hams  to 
know,  understand  and  be  tested  on  this  as- 
pect of  annateur  operations. 

The  FCC  action  to  amend  Section 
97.207(a)  was  based  on  a  petition  filed  in 
Febniary  by  former  West  Gulf  ARRL  Director 
and  Vice  President  Jim  Haynie  WB5JBP.  T7VX 
Newsiine:  K6DUE:  and  Westiink  Report, 
W630,Juty3t  1992. 


FCC  Proposes  to  Bring 
Novice  License  Into  VEC 
Testing  Program 

The  FCC  has  issued  a  Notice  of  Pro- 
posed Rule  Making  in  RR.  Docket  92-154 
that  would  require  Novice  class  license 
examinations  to  be  administered  by  the 
Votunteer  Examiner  program,  which  now 
administers  all  other  license  dass  examina- 
tk>ns.  The  plan,  released  on  July  23rd.  is  es- 
sentially as  proposed  by  the  ARRL  and  W5YI 
VECs  and  described  in  the  April  1992  issue  of 
QST  page  63. 

The  Commission's  NPRM  notes  that  code- 
less  Technician  class  is  now  the  entry-level  li- 
cense of  choice  over  the  Novice  class,  that 
the  FCC  IS  burdened  by  an  applicaton  error 
rate  of  9.4  percent  for  Novices  as  compared 
to  only  0:8  percent  for  VE-administered  ex- 
aminations, and  that  no  pass  versus  fail 
records  are  availabie  from  Novice  examina- 
tions, as  they  are  for  VE-administered  exams. 

The  FCC  believes  tfiat  bringing  Novice  ex- 
ams under  the  VEC  system  would  be  in  the 
public  interest  It  says  that  it  strongly  betieves 
that  the  V EC-administered  amateur  system 
"has  demonstrated  both  its  efficiency  and  its 
integrity.  We  conclude  that  Novice  class  ama- 
teur operator  examinations  would  benefit  from 
those  same  two  virtues." 

Opposition  to  this  plan  has  been  primarily  a 
concern  that  Novice  exams  would  not  be  as 
readily  available,  especially  in  sparsely  popu- 
lated  areas  of  the  country.  The  League's  re- 
sponse was  that  the  explosron  in  new  Techni- 
cian licensees  since  the  advent  of  codeless 
Tech  class  in  April  1991  would  indicate  that 
VE  examinations  are  readily  available  in  rrv^st 
areas.  The  FCC  NPRM  did  not  directly  ad- 
dress this  question,  although  alluded  to  it  in 
noting  that  the  Novice  is  no  longer  the  pre* 
ponderant  first  license. 

The  comment  deadline  is  October  9,  199Z 
Reply  comments  must  be  filed  by  November 
9,  1992,  TNX  ARRL  Newsline,  and  Westiink 
Report,  ^63 1  August  14,  1992. 
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Amateur  Software 

and  Hardware  for 

tKe  Commodore  User 


HRT-I 


ART-1 :  A  complete  interface  system  tor  send 
and  recetv#  on  CW,  RTTY  (dauc^ot  &  ASCII)  and 
AMTOR,  ^or  gse  with  the  Commodore  64/126 
compular  Operating  program  on  disk  included. 

$199.00 


AIR-1  •  A  complete  interface  system  fof  $end 
and  receive  on  CW,  HTTY  [BaiKlot  &  ASCIIJ  and 
AMTOR,  lof  use  with  Commodore  VlC-20. 
Operating  program  m  ROM. 

S99.95 


SWL:  A  receive  only  cartridge  for  CW,  RTTY 
(Baudot  &,  ASCII)  far  uee  with  Commodore  64/ 
128.  Operating  program  in  ^OM. 

$6995 


AIRDISK:  An  A»FI-1  type  Of>- 
eratmg  program  for  use  witti 
your  interfece  hardware.  Both 
¥10-20  and  C64/12fi  proqianv& 
on  one  disk.  $39.95 

AJR-ROM:  Canndge  version 
of  AIRDJSK  fo*  C64^126  only. 

$59,95 

MORSE 
COACH 


MORSE  COACH:  a  complete  teaching 
and  I  est  In  g  program  for  learr>ing  the  Morse 
code  inacarlndge. 

For  C64  or  C 1 28-  $49  *  95 

V^  SPECIAL  $39.95 


G  AfvjD  G     ELECTnONICS 

OF  MARYLAND 


8524  DAKOTA  DRIVE,   GAITHERSBURG,  MD    20877 

(301)  258-7373 


vCWdl 


CIRCLE  169  O^N  REAPER  S£RVIC£  CARD 


LL    1-800-666-0908 

PRICING  AND  ORDERS  ONLY 


KENWOOD 


1^4iOaAT 


THTSA 


Full  KENWOOD  line 
Radios  &  Accessories 


ALUVCO 


[Xisaot 


Fill  Ine  0*  Radios 
and  Acxa«»ori9s 


CS5SA 


U  f  ANOAJ^O. 


Fgll  line  of  Radios 
and  Accessories 


FTftSOAT 


Call  for  All  YAESU 
Radios  &  Accessories 


o 
ICOM 


ICW2A 


IC-KSH 

Full  ICOM  line 
Radbs  &  Accessories 


ic-?:h 


AEA  •  ASTRON  •  COMET  •  CUSHCRAR  •  DIAMOND  •  KANTRONiCS  •  MFJ 
•  SANGEAN  •  SONY  SHORTWAVE  •  DRAKE  •  MANY  MORE .  . . 


NEW  EQUIPMENT  PRICWG  AND  ORDERS  1-80C>«e<>908  OUT  OF  STATE 
TiCHNlCAU  USED  GEAR,  INFO  203^666-6227    24HR  FAX  203^7-3561 


LEfimi  COmUNICATIONS  INC. 

21  GARfiELD  STREET.  NEWiNGTON.  CT 06111 

Hours:  M-F  10-6.  ^^  C.O.D.s    Sam^Day 

SAT,  10-4  ^^  ^^  E^   1^^        OK        Shipping 


CIRCLE  2S4  CM  RSAOER  S£RVICE  CARD 


PacTOR 

A  New,  Highly  Effective  Method  of  HF  Digital  Communication 

Combines  the  best  features  of  packet  and  AMTOR  to  provide  an  HF  communication  system 
which  is  far  better  than  anything  else  now  available.  Up  to  four  times  the  throughput  of 
AMTOR.  Handles  8  bit  ASCII  and  binary  data.  Huffmann  data  compression.  Automatic  speed 
adaptation  to  conditions.  Buih-in  message  system.  FACTOR,  AMTOR,  RTTY  modes,  CW 
keyer  too.  Available  now  -  Call  for  complete  information 


PacComm  Packet 
Radio  Systems,  Inc. 

4413  N.  Hesperides  Street 

Tkmpa,  FL  33614-7618 

(813)  874-2980 

Fax:  (813)  872-8696 

ORDERS: 

(800)  486-7388 
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Number  4  on  your  Fe^back  card 


Packet  on  the  Mac 

Connect  with  the  world  without  a  TNC. 


by  Dexter  Francis  KD6CMT 


Santa  Claus  didn't  bring  me  a  TNC  for  Chrisi- 
mas.  My  anguish  was  compounded  by  alt  the 
magazine  articles  which  appeared  late  lasi  year 
about  packet,  and  low  cost  TNC-less  packet  in 
particular,  ll  seemed  thai  every  other  page  in  73^ 
Radio  Fan  or  QST  had  ad?i  for  packet  nKKlems 
and  software — all  for  DOS-based  PCs  or  Ami- 
gas. 

Although  I  had  spent  several  years  using 
DOS-based  computers  befofe  making  the  switch 
to  the  Macintosh,  ]  had  no  intention  or  desire  to 
change  back  just  to  do  packet.  So.  the  only  "f?cn- 
sibie"  option  was  to  figure  out  how  to  do  packet 
with  I ny  Mac.  This  was  to  prove  both  harder  and 
easier  than  expected.  ForumateJy,  1  have  sonic 
very  talented  and  supportive  friends  who  are 
dedicated  to  both  the  Macintosh  and  amateur  ra* 
dio*  and  were  witling  to  get  involved:  Ross  WilJe 
N6SJD,  Aaron  Wohl  N3LIW  and  Jim  Van 
Pcursem  KE0PH.  Ross  had  built  the  "Poor 
Man's  Packet"  project  (7i,  August  1991,  p.  8), 
Aaron  had  been  wanting  to  write  some  software 
to  act  as  a  TNC  for  ttie  Macintosh,  and  Jim  had 
been  developing  a  Macintosh  application  lo  do 
packet. 

Oveniew 

Digital  communication  over  a  radio  (packet, 
fax)  isn't  all  that  diffcrcni  from  sending  data  via 
telephone.  In  both  cases  the  digital  data  is  con- 
verted into  audio  tones  (modulated),  sent  from 
one  computer  !o  another*  and  converted  back  to 
digital  signals  (demodulated).  In  most  cases  just 
two  audio  tones  are  used,  one  representing  a 
"mark"  and  the  other  "space."  These  terms  refer 
back  to  the  days  of  punched  tape  and  teletype 
and  have  corresponding  binary  ""one^  and  "zero" 
bit  values.  All  the  leUers.  numbers  and  svmbols 
of  the  ASCII  character  set  can  be  sent  in  this 
way.  The  hardwan;  lo  do  this  is  called  a  modem. 

Packet-based  communication  is  a  bit  more 
complex:  ll  uses  a  NRZt  data  encoding  scheme, 
breaks  the  data  up  into  chunks  (packets),  ad- 
dresses and  orders  those  chunks,  sends  them  out 
over  a  network  and  re-asscmbles  the  packets 
back  into  the  original  message  at  the  other  end. 
There  is  a  lot  of  bit-munching  going  on,  which 
requires  some  data  processing  power.  Most  ra- 
dio-based packet  systems  use  a  Terminal  Node 
Controller  (TNC).  The  TNC*s  primary  function 
is  to  act  as  a  traffic  cop:  addressing,  assembling 
and  disassembling  the  data  packets,  doing  error 
checking  and  transferring  data  bits  to  and  from 
the  modem. 

Many  TNCs  arc  built  around  a  microproces^ 
^r  chip  and  a  serial  communications  controller 
chip  (SCC).  One  of  the  most  popular  SCC  chips 
is  the  Zilog  Z85.iO/85C30.  It  has  built-in  support 
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Figure  I,  Schenmtic  diagrain  of  the  PacketMau  Modem. 


for  what  is  referred  to  as  Hieh  Level  Data  Link 

%_r 

Protocol  (HDLC).  The  Macintosh  uses  the  K530 
to  control  its  serial  and  Apple  Talk  ports.  In  fact, 
ApplcTalk  is  a  pLtckct-based  networking  envi- 
ronment. Because  of  this,  the  Macintosh  is  an 
ideal  platform  for  packet  radio.  The  8530's 
HDLC  mode  can  be  accessed  by  software,  elim- 
inatins  the  need  for  an  external  TNC.  Manv  link 
layer  functions  can  be  performed  quickly  and  ef- 
ficiently by  the  Mac*s  built-in  SCC  hardware. 
Fortunately,  yoii  don't  need  to  know  the  details 
of  all  the  layers  of  the  ISO  Open  Systems  Inter- 
conneciion  Reference  Model  (GSI-RM),  HDLC, 
and  AX^  to  do  packet.  For  those  who  do  want 
lo  know  moi€^  there  is  an  excellent  overview  of 
the  ISO  OSl-RM  standard,  including  the  role  of 
HDLC  upon  which  the  CCITT  AX. 25  packet 
protocol  is  based,  in  Chapter  3  of  Your  Gateway 
to  Packet  Radio,  by  Stan  Horzepa  WA 1  LOU, 
and  a  full  chapter  on  packet  in  the  ARRL  tland- 
booL 

The  PackeLMac  Modem 

Readers  of  73  may  be  familiar  with  the  Texas 
Instruments  TCM3105  Audio  Frequency  Shift 
Keying  modem  chip,  as  it  was  featured  in  the 
Poor  Man's  Packet  project  last  year.  Unfortu- 
nately, the  differences  betw^een  the  Mac  I/O 
ports  and  most  other  PCs  made  powering  the 
Poor  Man's  Packet  circuit  impossible  without 
some  changes, 

PMP  look  it's  power  from  the  PC's  parallel 


Figure  2.  PC  board  foil  pattern  for  the 
Packet  Mac  Modem, 

port  and  was  configured  to  run  off +5  vohs.  We 
could  get  just  +5  and  ground  off  a  Mac*  but  since 
the  Mac  serial  ports  supply  positive  and  negative 
voltages  simuhaneouslv  we  can  build  a  dual 
voltage  regulator,  keep  the  serial  port  lines  and 
loads  balaxteed.  and  use  the  signals  to  provide 
power  as  well  as  data.  Fortunately,  the 
TCM3105  can  be  run  off  a  dual  voltage  supply 
by  hooking  Vdd  to  the  most  negative  power  rail 
(not  chassis  ground).  This  is  the  main  diflference 
between  the  PMP  and  PMM  circuiis. 

Another  consideration  is  that  poriahle  Macs 
turn  off  their  serial  port's  data  transmit  lines  to 
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AVAILABLE  NOW! 

FANTASTIC  2^METEH  ILT/s 

HIGH  PERFQRMA>^C^E  AT  A  GREAT  PRICE 

•  DJ-FITH  World^s  smallest  5  wall  H/f. 

•  DJ-162TR  Full  featured  2  meter  comes 
.standard  with  EDC-34  rapid  charger 


New  Model  DJ-580T 


X 


RATED  #  1  IN  JAPAN,  NOW  AVAILABLE  IN 
THE  U.S. 

A  super-compact  handheld,  the  tiny  DJ-580T  is  a 
powerful,  feature-packed  twin  bander.  This  super- 
compact  HT  is  the  smallest  youll  find,  and  literally  fits 
in  the  palm  of  your  hand, 

Ergonomic  design,  combined  with  excellent  sensitivity 
and  unbelievable  great  sound,  sets  a  new  standard  for 
miniature  HTs. 

New  MCF  function  allows  you  to  set  the  40  memory 
channels  regardless  of  which  channelts  you  want  for 
VHF  or  UHF.  Any  combination  is  possible. 
Alinco^s  DJ-580T  has  FulUDuplex  Crosis  Band 
Operation  and  Cross  Band  Repeater  Functions  with 
real  world  power  and  excellent  sensitivity.  Airband 


receive  with  simple  modification. 

If  the  battery  is  depleted  to  less  than  5  volts,  AJinco's 
Patented  Super  Low  Battery  Consumption  Function  is 
automatically  activated.  You  can  continue  to  operate 
the  radio  all  the  way  down  to  3.5  volts.  This  feature  is 
effective  with  dry  eel!  batteries  only. 

This  unit  has  built  in  DSQ  for  paging,  CTCSS  encode 
and  decode  standard,  various  scanning  functions,  3 
power  level  selections  for  each  band,  bell  function,  and 
an  illuminated  keypad. 

Check  out  the  affordable  technalog>'  of  the  90*s. 
Check  out  ALINCO. 


ALINCO 

ELECTRONICS  INC. 


AUNCO  ELECTRONICS  INC. 

438  Amap(»la  Avenue.  Unit  130,  Torrance,  CA  90501 
Tel  i'3li}i  61B-8616  Fax  *310)  618-8758 


Twro  Year  Limited  Warranty* 

Spec  i  Heat  ions  and  features  are  subject  ijo  change  wHtbout  notice  or  obligation. 

QtRCL£  67  0^  READEJI  SERVICE  CARD 


Figures.  Parts  placement. 


conserve  battery  power  when  data  is  tiat  being 
sent.  Since  the  PackeiMac  Modem  gets  its  pow- 
er from  ihe  serial  port  daia  Iransmii  lines,  any 
sofiware  has  lo  manage  ihc  power  as  well  as 
handle  data  transfer 

Many  computers  communicate  with  their  pe- 
ripheral devices  via  RS-232.  According  lo  the 
RS-232  standard,  data  is  sent  over  two  wires,  in 
an  unbalanced  mode,  as  a  signal  which  alter- 
nates between  a  positive  and  negative  vohage. 
Signal  levels  from  +3  to  +25  volts  are  a  logic  0. 
and  -3  volts  to  -25  volts  are  a  logic  L  TTL  data 
is  also  sent  in  an  unbalanced  mode,  but  with  sig- 


nal levels  between  2  and  5  volts  considered  a 
logic  I  and  signals  frcmi  0  lo  0.8  voUs  a  logic  0. 
The  Macintosh  sends  serial  data  usine  the  RS- 
422  standard,  with  the  data  being  sent  over  two 
wires  in  a  balanced  mode  as  two  alte mating  sig- 
nals of  opposite  polarity  (RS-422)  or  in  an  un- 
balanced mode  with  one  line  tied  to  ground  (RS- 
423).  A  good  reference  describing  the  RS-232 
standard  is:  RS-232  Simpltfied  by  Byron  Put- 
nam. Prentice-Hall,  1987,  Also  you  can  gel  a 
complete  copy  of  the  RS-232  and  RS-422  stan- 
dards from  the  EIA  al  2001  Eye  St,,  N.W., 
Washington  D.C.  20006. 


Serial  Ports 
As  seen  from  the 
back  of  the  Mac, 


fTT 


TxD+ 


PTT  Pulldown 
ToPTT 


Tip  to  Aoul 
Shield  10  Gnd 


c^ 


i 


1 


DIN  8  Pin  <connccis  w>  Modem  PAD 

1  -  Hsko Hski  (Push  to  Talk) 

2-Hsfci Hsko  (Carrier  D«ect) 

3  -  TxD  -  — RxD-  {Receive  Daia> 

4 .  GND GND  (Mk  Data  Gnd) 

5  -  RxD  -  ^ TxD-  (Transmit  Data  *) 

6  -  TxD+  — RxD^  (ReccK-c  Daia  +) 

7  -  Cjpi     - — — — — Not  Used 

8  -  RxD+ ™  T3tD+  (TTansmii  Daia  +) 


3/3T"  Mini  Stereo  Phone  Plug 
To  Alinco  Mic  Jack 


m 


3 


Tip  lo  A  in 
Shield  to  Gnd 


± 


1/8"  Mini  Mono  Phone  Plug 
To  Alinco  Headphone  Jack 


Figure  4.  Conneaing  the  PackeiMac  Modem  to  your 
to  an  Alinco  DJ-FI  is  shown. 
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adio  and  the  Macintosh,  Connections 


Circuit  Chiinges 

The  PacketMac  Modem  gets  its  power  from 
the  Transmit  Data  Plus  (TxD+>  and  Transmit 
Data  Minus  (T\D-)  pins  of  the  Mac  serial  pon 
(see  Figure  1).  These  signals  arc  passed  through 
a  diode  bridse  of  four  lN914s  which  rectifies 
the  AC  square  wave  ouipui  from  the  serial  port 
and  charges  up  the  two  10  pF  capacitors  to 
aboui  7  volls  above  and  below  chassis  ground. 
Each  rail  is  regtilated  to  plus  or  minus  2.5  volis 
wiih  the  LM385-22.5s  These  regulators  use 
very  little  current  and  stabilize  Vss  and  Vdd  lo  a 
5-voil  differential.  A  0.1  |iF  capacitor  across 
each  rail  helps  lo  filter  out  any  transients.  A  75- 
ohm  resistor  limits  the  peak  current  on  each  rail 
to  about  10  mA. 

The  rest  of  the  circuit  is  very  similar  lo  Poor 
Man's  f^ckct,  cxcepi  that  the  Tnmsniii  Data  Mi- 
nus (TxD-)  line  from  the  Mac  is  Inverted  and 
used  35  itK  digiial  data  input  lo  the  modem  chip 
(TXD,  pin  14)  ralher  than  pin  15  from  a  DOS 
PC*s  printer  porL  Carrier  detect  from  the  modem 
(CDT  pin  3)  is  hooked  directly  to  the  Mac's  in- 
put handshake  line  (Hski)  and  the  PTT  switch- 
ing is  performed  by  the  output  handi^hake  line 
(Hsko).  Note  that  the  TxD+  and  TxD-  lines  can 
be  confusing:  when  the  serial  port  is  on  but  not 
setiding  data.  Ihe  polarity  of  ihc  pin  is  the  oppo- 
site of  its  name.  TxD+  goes  positive  and  TxD- 
goes  negative  when  a  data  bit  is  asserted. 

Assembly 

Start  with  the  socket,  jumpers  and  passive 
componcms.  Although  there  is  supposedly  no 
internal  connection  to  pin  6,  I  also  trim  the  #6 
lead  off  the  socket.  From  there,  move  on  to  the 
capacitors  and  diodes*  finishing  up  with  the  tran- 
sistors.  crvstal,  and  variable  resistors.  The  board 
is  sized  to  fit  in  a  box  wiih  the  mounting  holes 
on  2"  centers.  See  Figures  2  and  3. 

Calibration  and  Testing 

There  aie  only  three  things  lo  adjust  in  the 
circuit:  Carrier  Detect  Level,  Receive  Bias,  and 
Output  Level 

Carrier  Detect  Level:  The  threshold  of  the 
carrier  delect  circuitr^^  can  be  adjusted  between 
398  pV  and  4  mV  by  seuing  the  voltage  at  pin 
10  between  2.5  and  4.25  volts  above  the  -2S  V 
rail 

A  400  \iW  carrier  detect  level  (CDL)  may  not 
seem  useful  in  amateur  radio,  but  it  is  a  relative 
indication  of  just  how  good  the  TCM3105  is  al 
picking  out  a  weak  packet  signal  on  a  channel 
with  low  background  noise.  1  have  obtained  very 
good  iLsultis  setting  pin  10  to  3.5  volts,  which 
corresponds  to  a  CDL  of  about  2.5  mV.  TI  sug- 
gests seitins  the  signal  level  for  carrier  detect  at 
K4  mV,  but  thiit  is  for  telephone  use.  (With  the 
addition  of  a  transistor-switched  LED  connected 
to  pin  3  you  can  get  a  visual  indication  and  ad- 
just the  level  for  the  particular  channel  you  are 
monitoring,)  The  circuit  also  presents  the  CDL 
signal  to  itK  Mac^s  input  Handshake  line,  so  the 
software  can  use  it  as  wclL 

Receive  Biar.  The  voltage  at  pin  7  (Receive 
Bias)  must  be  adjusted  to  minimiie  the  distor- 
tion in  the  square  wave  output  at  pin  S  (Receive 
Data).  The  Mac  wants  a  clean  stiuaie  wave  with 
equally  spaced  rising  and  falling  edge  transitions 
(50%  duty  cycle).  Since  we  are  setting  up  the 


MFJ's  world  famous  3  KW  Versa  Timer  V 

If  you  wonH  settle  for  less  .  .  *  here  is  the  finest  3  KW  tuner  money  can  buy! 

Tbi  MFJ'969C  is  not  for  everyone,  -^'  '*  ^  ^^  Super  Hsavy  Duty  Balun 


However,  if  you  make  the  invest- 
meril  you'll  get  the  finest  3  KW  tuner 
money  can  buy  Here's  why. 

Masstve  Trintm^ing  Capaciton 

You  get  two  massive  250  pt  trans- 
mrttfng  variable  capacitors  with  detail- 
ed lo^gin^  scales.  They  can  handle 
amps  of  RF  current  and  withstand 
6000  RF  volts  because  the  plates  are 
smoothed  and  polished  and  have 
extra  wide  spacing. 

Precision  Roller  Inductor 

A  precision  roller  inductor  lets  you 
tune  your  SWR  down  to  the  absofute 
minimum.  A  3-diQit  turns  counter  plus 
a  spinner  knob  gFwes  you  exact 
inductance  control 

Ball  beahngs  on  both  the  front  and 
back  shafts  give  you  a  velvet  smooth 
vtrnier  (eel^  Stee?  end  plates  and  steel 
^afts  grve  you  lifetime  durability. 

You  won  t  have  arcing  problems 
with  itiis  roller  inductor.  That's 


MFJ-989C 


because  firm  springs  put  considerable 
pressure  on  a  plated  contact  wheel 
for  excellent  eiectncal  contact. 

Wido,  low  inductance  straps  are  us* 
ed  for  high  current  connectjofis  and  a 
new  core  gives  you  excellent  RF 
properties  for  mrnimum  loss. 


$34995 


Cro^-Needle  Meter 

You  get  a  lighted  peak  and  average 
reading  Cross-Needle  SWRManmeter 
with  20c  amJ  2000  watt  ranges,  fts 
new  directiofial  coupfer  gpves  you  ac- 
curate SWR  and  power  readings  over 
the  entire  t.8  through  30  MHz  range. 


You  get  a  super  heavy  diity  cun^t 
balun  for  balanced  lines.  It's  made 
with  two  giant  2  1/2  inch  powder  iron 
torold  cores  and  wound  with  teffon 
wire  connected  to  high  voltage  ceramic 
feedthru  insulators.  It  lets  you  operate 
high  power  into  balanced  feedlines  out 
core  saturation  or  voltage  breakdown. 

Ceramic  Antenna  Switch 

You  get  a  two  wafer  6  position  cer- 
amic antenna  switch  with  extra  large 
contacts  for  trouble  free  switching. 

Plus  much,  much  more 

You  also  get  a  bu^-in  300  watt 
dummy  bad,  full  one  year  uncon- 
ditioni  guarantee,  flip  stand,  all  alumi- 
num cabinet,  tough  baked  on  paint, 
locking  compound  on  all  nuts  and 
borts-  3  KW  PEP.  Meter  lamp  needs 
12  volts.  CorT?pact  10  3/4x4  1/2x15  in- 
ches. Made  in  the  USA.  Add  $10  s/h. 

Don't  settle  for  fess-get  your«  todayf 


*s  Deluxe  300  Watt  Tuner 


MFJ'94go      Morfl  hams  use  tfie  MFJ-d49D  than 
14  AAOB  ^^y  ot^c^  antenna  tuner  in  ttie  worldl 
*  ^  ^^^       Why?  Because  the  MFJ-949D  gives 
you  proven  reliabllt^^,  the  ability  to  match  just  about 
anything  and  a  one  year  unvonditional  guarantee. 

TQii  get  a  lighted  peak  and  avera^je  reading  Cross 
Needle  sWR/wattmeter.  antenna  swrtch.  4:1  oalun 
tor  balanced  8nes.  1.8-30  MHz  coverage  and  a  full 
sizie  dummy  ioad  that  easily  handles  300  watts  of 
abusive  tune-up  power. 

T!»e  inductor  switch  is  speciaffy  designed  to  with- 
stand the  extreme  voltages  and  currents  that  are 
developed  In  your  tuner— It's  not  an  urnJerrated 
off-tlie-shen  switch  that  can  put  you  off-the-air. 

Each  MFJ-949D  aluminum  cabinet  is  chemicafty 
etched  to  strongly  bond  MFJ's  tough  baked-on  paint. 
You  won't  find  a  tougher,  tonger  tasting  fkitsh 
anywhere. 

MFJ*s  New  300  Watt  Tuner 


MFJ-948    ^  V^^  ^^^^  ^^^  ^  flummy  load  but 
•  ^*fc#fcAMwant  all  the  other  features  of  the  MFJ- 
•1Z9**949D,  choose  the  MFJ^948  for  $129,95. 

T!ii  MFJ-948  features  a  peak  reading  llgMid  Cross- 
Needle  meter  with  a  buitt-in  lamp  swrtcn,  one  year  un 
conditional  guarantee  and  is  made  here  in  the  USA. 

MFJ^s  smallest  Versa  Tuner 

MFJ-901B 

$59»fi 

The  MFJ-901B  is  our 
smailest  -  5x2x6  inches  - 
(and  most  affordable)  200  watt  PEP  tuner  -  when 
botfi:  your  space  and  your  budget  is  Eimited.  Good 
for  matching  solid  state  rigs  to  linears. 


MFJ'S  Super  Value  Tuner 


MFJ-941E      The  new  MFJ  941E  gives  you  a  300 
*^-««jBwatt  PEP  tuner  that  covers  everything 
^lUSf*''trom  1,8-30  MHz  -  plus  you  get  a 
cross-needle  meter,  antenna  switch  and  balun  .  .  , 
for  an  incredible  $109.95.  Lamp  uses  12  VDC  or 
110  VAC  with  MFJ-1312.  $12.95. 

Antenna  switch  selects  2  coax  lines  (direct  or 
through  tuner)^  random  wire,  balanced  line  or 
external  dummy  load.  4:1  balun.  1000  volt 
capacitors.  Measures  10-5/8"  x  2-7/8"  x  7". 

2-Knob  DifferenHal-T 'Tuner 


MBI 


MFJ-986       Tbe  new  MFJ-986  Differentiaf-T™ 
S9<afl95  2~^ob  tuner  uses  a  differential 
^^09       capacitor  to  make  tuning  foolproof 
and  easier  than  ever.  It  ends  constant  re-tuning  with 
broadband  coverage  and  gives  you  mini  mum  SWR 
at  only  one  best  setting.  Handles  3  KW  PEP. 

Roller  inductor  makes  tuning  smooth  and  easy. 
Turns  counter  lets  you  quickly  re-tune  to  frequency. 

MFJ's  peak  and  average  readmg  cross-needle 
meter  reads  forward/reflected  power  in  200/50  and 
2000/500  watt  ranges.  Meter  lamp  uses  12  VDC  or 
tlO  VAC  with  MFJ-1312,  $12,95,  Cun^enl  balun 
reduces  feedline  radiation  and  forces  equal  currents 
into  antenna  halves  that  are  not  perfectly  balanced.  It 
covers  1.8-30  Mi^z.  Get  yours  today!  Add  $10  s/h. 

MFJ's  Random  Wire  Tuner 

MFJ-16010    S39©» 

Operate  all  bands  anywhere 
with  any  transceiver  with  the 
MFJ-16010.  It  lets  you  lum  a 
random  wire  into  a  transmftting  antenna.  18-30 
MHz.  200  watts  PEP.  Ultra  small  2"x3"x4". 

Cfrcfe  86  on  reader  ftervlc#  card. 


MFJ's  Mobile  Tuner    mfj  wsd 

Don't  leave 
home  without 
thES  mobite 

tuner!  Have  an  uninterrupted  tr|3  as  the  MFJ-9450 
extends  your  antenna  bandwidth  so  you  don't  have 
to  stop,  go  outside  and  adjust  your  mobile  whip. 

Small  8x2x6  inches  uses  ^le  room.  UghWd 
Cruss-Needfe  SWR/Wattmeter  makes  tuning  easy 
while  in  motion.  Has  lamp  switch.  1,8-30  MHz.  300 
watts  PEP.  Mobile  mount,  MFJ-20.  $4.95 

MFJ's  Versatile  1,5  KW  Tuner 


MFJ-962C 


MFJ-96anets  you  use  your  bare- 
.  _  _  _  ^^  foot  rig  now  and  have  the  capacity  to 
•22»*'  add  a  t.5  KW  PEP  ajnpliflef  later.  It 
covers  1.8-30  MHz. 

Yoo  net  MFJ's  pe^  and  average  reading  Cross- 
needle  SWR/wmtmeter .  It  reads  torwanj/reflected 
power  in  200/50  and  2000/500  watt  rang^.  Lamp 
uses  12  VDC  or  110  VAC  with  MFJ-13t2.  $12.95. 

Plus  .  .  -  6-posrtk3n  antenna  switch  and  teflon 
wound  balyn  with  ceramic  feedfJiru  insutators  tor 
baianced  lines,  10¥4  x  4^h  %  14-7/87  in.  $10  s/h. 

MFJ's  VHF  or  UHF  Tuners 

MFJ-KI  Of  MFJ-924 


^h4  p^  ^imm^-^j,m 


O  0  0 


!di 


$6996 

WJ'921  VHF  tuner  covers  both  2  Meters  mi  the 
220  MHz  bands.  MFJ-924  covers  440  MHz.  Buitt-in 
SWB/Wattmeter.  8^'  x  2^/z''  x  3".  2-l(nob  tuning 
convenient  for  mobile  or  base. 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH  (8324) 

•  1  year  unconditional  guarantee  •  30  day  money  back 
guarantee  (less  s/h)  on  orders  from  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC. 

Box  494,  Miss,  Siate.  MS  39762 
C601)  323-5869:  TELEXr  S3  4590 
FAXz  (6DJ)  323^551;  Add  S6  s/h. 

MFJ  .  .  -  making  quality  affordable 

©  1992  MFJ  EaieJpnseji,  Inc, 
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modem  lo  run  Bell  202,  Ihe  midpoint  of  the 
mark  and  space  frequencies  is  1700  Hz.  You  can 
use  HyperCard  or  any  other  sound-capable  ap- 
plication 10  play  a  1700  Hz  sine  wave  out  of  the 
Mac^s  headphone  jack  and  into  the  modem*£  au- 
dio input.  The  amplitude  of  the  audio  signal 
should  be  less  than  0  J8  volts  peak  to  peak.  (Set- 
ting the  Mac*$  speaker  volume  to  "!'*  produces 
an  output  of  about  0.2  volts,  which  seems  to 
work  just  fine.)  With  the  1700  Hz  lone  playing, 
set  the  voltage  at  pin  7  to  3.5  and  slowly  bring  it 
down  until  the  signal  at  RxD  goes  low^  then  in- 
crease the  volta^  ai  pin  7  slightly,  until  pin  8 
goes  high.  Hie  receive  bias  should  now  be  cor- 
rectly ^t, 

Outpm  Level:  Since  every  radio's  audio  input 
requirements  are  different,  you'll  have  to  experi- 
ment to  gel  the  best  modulation  on  transmit. 
However,  the  modem's  output  level  can  exceed 
2  vollK  RMS,  so  be  careful  not  to  blow  up  your 
microplione  input.  Start  out  low  and  turn  the 
output  level  up  until  there  is  no  increase  in  mod- 
ulation. One  easy  way  ts  lo  monitor  the  trans- 
mitted packets  with  another  radio.  Keep  slowly 
increasing  the  modem^s  audio  output  level  until 
there  is  no  further  increase  in  loudness  of  your 
transmiited  signaL  Putting  an  adjustable  poien- 
liotTictcr  with  a  knob  on  the  modem^s  front  panel 
to  adjust  the  output  level  is  a  nice  feature  if  you 
intend  lo  use  the  modem  with  more  than  one 
radio. 

TxPulldowTi 

Many  handhelds  perform  the  push-to-ialk 
function  with  a  "pulldown"  resistor  connected 
between  the  microphone  audio  lead  and  ground. 
This  resistor  is  someiimes  built  into  an  external 
microphone.  Since  it  shunts  some  of  the  audio 
output  to  ground  as  well  as  setting  the  DC  bias 
level  for  the  PTT,  some  expcrimeniation  with  its 
value  may  be  needed  (500  ohms  seems  to  work 
fine  for  tlie  Alinco). 

Typical  Packet  Radio  Configuration 

SoftKiss  is  a  control  panel  that  emulates  a 
TNC  in  KISS  mode.  It  Isjusi  like  a  printer  driv- 
er — once  it  is  installed  and  configured,  you  can't 
tell  it  is  there.  There  are  some  parameters  to  set, 
just  like  with  a  TNC,  in  order  to  conform  to  the 
rules  for  packet  transmissions  in  your  area. 
These  parameters  can  be  set  with  a  terminal  em- 
ulator, or  the  PacketMac  Modem  HyperCard 
stack,  or  any  other  application  that  can  send 
ASCII  text  to  the  serial  port. 

SofiKiss  Parameters  (default  value}; 

di^^ipeai—^D  to  dig  i  pea  I  out  of  a  parttculaf 
serial  port. 

IX  delay — Tune  for  key  up,  receiver  PLL  lock, 
squelch  to  break,  sync  deiecL  (300000) 

dwait — Give  priority  to  digipeated  packets 
(15). 

xmii  persist — Roll  a  1 000-sided  die  and  com- 
pare the  result  to  1000  to  determine  how  aggres- 
sive  SofiKiss  is  in  transmitling  into  a  packet 
channel,  (100) 

.17/://  shuime — How  often  to  decide  to  trans- 
mit. (100) 

Precise  control  of  "fast*'  radios,  like  the 
Kantronics  D4-I0,  is  obtained  by  measuring 
time  in  microseconds.  Most  TNCs  only  give 
millisecond  resolution. 
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If  you  have  two  radios  and  two  PacketMac 
modems,  you  can  set  up  a  crossband  digipeatcr. 
When  SoftKiss  receives  a  packet  on  either  port 
it  can  automatically  route  it  out  the  other  pon  if 
the  packet  requests  to  be  digipeated  by  the  ID  of 
the  other  port. 

You  and  your  friends  can  share  a  radio  on  Ap* 
pleTalk  using  NET/Mac.  The  "^attach  Ap- 
pleTalk"  command  in  the  auloexec.net  file  con- 
trols access  to  your  radio  via  AppleTalL 

SoftKiss  Then rj  Of  Opemtion 

SofiKiss  replaces  the  standard  Apple  serial 
input  and  output  device  drivers  for  the  selected 
pon(sX  These  "fake"  drivers  emulate  a  TNC  in 
KISS  mode  and  control  SoftKiss.  It  also  installs 
interrupt  vectors  to  control  the  SCC  hardware. 
The  source  code  for  SofiKiss  is  about  800K 
bytes  and  is  available  from  Aaron  Wohl  N3LIW 
or  on  CompuServe  in  HamNet  lib  9,  This  may 
be  of  interest  to  other  hams  working  on  connec- 
tions  to  the  SCC  hardware. 

Planned  Enhancements 

Bob  Finch  is  doing  an  interface  to  Apple's 
MacTCP  driver  This  will  let  you  use  the  com- 
mercial and  university  versions  of  telnet,  ftp, 
fmgen  hyper  tcp.  mail,  etc.  Aaron  is  also  doing 
an  AppleTalk  inierface.  This  will  allow  you  to 
access  printers  and  AppleShare  disks  from  your 
local  picnic  table. 

We  are  also  planning  on  adding  features  to 
d>TiamicalIy  modify  the  parameters  which  influ- 
ence the  speed  and  quality  of  packet  transmis- 
sion and  ra:eplion  and  full  hardware  data  carrier 
detect. 

Savant 

The  only  Maciniosh  applications  we  know  of 
which  communicaie  with  the  KISS  protocol  are 
NET/Mac  and  NOS  by  KA9Q.  Both  have  their 
roots  in  the  N4S-D0S  environment.  Their  user 
interface  is  "command  line"  driven.  Our  ulti- 
mate goal  is  to  develop  a  complete  Macintosh 
hardware/software  package  ihat  is  powerful  and 
easy  to  use, 

Jim  Van  Peursem,  author  of  Virtuoso,  is  de- 
veloping an  application  for  the  PMM  and  Sofi- 
Kiss called  Smwtt.  Like  Virtuoso,  it  will  be  a 
packet  radio  communications  program  with 
many  useful  and  powerful  features:  a  split  win- 
dow interface,  with  one  panel  for  information 
received  and  one  for  inforxDation  that  has  been 
sent;  and  a  keyboard  buffer  window  so  you  can 
t>T>e  in  long  messages  and  make  changes  before 
sending,  it  will  also  have  a  scripting  language. 
so  many  of  the  most  common  tasks  can  be  auto- 
mated and  placed  in  a  menu  command.  Since 
the  application  software  will  be  driving  the 
AX.25  session*  it  will  have  much  greater  control 
capabilities.  The  command  line  interface  will  be 
replaced  by  a  full  Macintosh  graphical  user  in- 
terface. Commands  you  now  need  to  remember 
and  type  to  the  TNC  will  be  handled  automati- 
cally by  the  program.  Each  channel  will  have  its 
own  window.  Reading  your  mail  from  the  local 
PBBS  will  be  as  simple  as  selecting  a  single 
menu  command.  For  more  information  on  Virtu- 
oso  or  Savant,  sec  "New  Macintosh  Packet  Pro- 
gram Released/*  in  the  ARRL's  QEX^  May 
1992,  p.  17;  or  contact  Jim  Van  Peursem 
KE0PH  directly  at  4140  Jay  Avenue,  Orange 


City  I A  51041;  internet — jvp@cpre  !.ee. 
tastate.edu. 

PacketMac  Modem  H}perCard  Stack 

While  testing  and  calibrating  the  PacketMac 
Modem,  HyperCard  was  used  to  make  a  stack 
with  built-in  sound  resources,  a  loopback  test 
and  parameter  setting.  It  includes  a  full  parts 
layout,  and  an  audio  cable  hook-up  for  the  Alin- 
co DJ-FI.  This  was  done  as  a  cwistruction  aid 
for  members  of  the  Apple  Amateur  Radio  Club, 
who  have  buih  several  modems.  This  stack  and 
PackeiMac  Modem  Kits  are  available  from  the 
author,  c/o  Sigma  Design  Associates,  22150 
Berkeley  Court,  Los  Altos  CA  94024;  Com- 
puServe; 70611,1340:  inlernet;  Francis4@Ap- 
plc.com. 

The  kil,  including  a  3J"  disk  with  Soft  Kiss, 
Nct/MAC  and  the  HyperCard  Stack  is  $30  plus 
$2  S&H.  You  may  also  send  an  SASE  ($0.58 
postage)  and  an  800K  3.5"  disk  for  the  software 
alone.  A  drilled  and  etched  board  is  available  for 
$3.50  plus  SI. 50  S&H  from  FAR  Circuits, 
1 8N640  Field  Court,  Dundee  IL  601 18. 

Getting  on  the  .4ir  with  P^TET/Mac 

NET/Mac  is  a  Macintosh  port  of  PhU  Kam's 
KA9Q  Internet  Protocol  Package  software.  We 
have  been  using  NET/Mac  as  our  packet  appli- 
cation, since  it  has  software  support  for  AX.25, 
while  we  continue  to  develop  the  AX-25  stack 
and  Savam, 

NET/Mac  is  very  pow-erful  and  ver>'  DOS  ori- 
entated, II  supports  TCP/IP  and  FTP  as  well  as 
AX.2S.  A  number  of  people  have  contributed  to 
NET/Mac;  Dan  Frank,  Dewayne  Hendricks 
WA8DZP  and  Doug  Thorn  K60YU  in  par- 
ticular. 

If  you  want  to  use  NET/Mac  to  get  on  the  air 
there  are  some  changes  you  will  have  to  do  to 
the  autocxec.net  file.  While  they  aren't  very  dif- 
ficult, they  are  important  and  may  be  somewhat 
confusing  if  you've  never  had  to  do  an  autoexec 
file.  (You  DOS  users  can  breeze  through  this 
seciionj 

What  Goes  Where 

When  you  receive  NET/Mac,  there  arc  seven 
files  located  in  six  folders,  NET/Mac  expects 
them  to  t)e  in  certain  places^  and  Autoexcc.net 
has  information  in  it  to  idemify  you  and  keep 
everything  running  smoothly. 

1  place  it  all  in  a  folder  named  NET,  The  di- 
rector' structure  looks  like  this; 
NET  folder 

NeWftc  (appKcationTl 

Auloexec.net  (paramefer/configuration  file) 

Cailtxxskiog  (callbook  \oq  file} 


pub  loJder 
hosts.nel 
ReadMe 
spooJ  folder 

tog 
mail  lolder 

cempty> 

mqueue  f  older 

sequence,  seq 
rqueue  folder 

<emptv> 

ler  folder 


(listing  of  host  slafions) 


(session  log  file) 


I  ■ 

I 


The  IsoLoop  10-30  HF 

Freedom  Antenna  frees  you 

from  restricted  areas. 


r 


The  Isoloop 
10-30  Hhf» 
Freedom 
Antenna  frees 
you  from  anten- 
na restrictions. 

iEA's  engineermg  team  has  put  logelher  the  most 
Ificient  small  loop  antenna  youll  find  tor  HF  per- 
irmance.  It's  Ihe  lechnicai  answer  needed  to  send 
nd  receive  tmm  your  apartmeni,  condo  or  any- 
/here  zone  restrictions  apply. 

he  reason  you  get  such  t}ig  performance  in  a 


small  package  is  the  eflicieney  of  the  IsoLoop 
10-30:  irs  72%  on  2Qm,  rising  to  96%  on  10m. 
Your  IsoLoop  delivers  lower  SWR  and  e)ctended 
frequency  coverage  tecause  the  loop  is  isolated 
from  tfie  feedlina  Your  radiated  power  goes  into 
the  antenna,  not  into  the  shack. 

Electrically,  the  large  diameter  main  loop  serves  as 
an  inductor  and  is  tuned  witti  a  10,000  volt  variable 
capacitor  to  tomi  a  very  high  Q  resonant  circuit. 
Ttiat  gives  you  the  added  benefit  of  suppressing 
both  transmitted  and  received  off-frequency 
signals  The  capacitor  itself  is  a  heavy  dut)'- 
split  stator  design. 


The 35"  main  oop  is  made  of  IriditedaTufnmui , 
and  is  welded  to  the  tuning  capacitor  to  reduce 
loss.  All  welded  connections  and  the  custom 
capacitor  lurther  minimize  losses.  The  very  low 
impedance  of  the  radiating  loop  (typically  0  06 
ohm )  is  matched  to  50  ohms  using  the  technique 
of  mutually  coupled  air  core  inductors — 
essentially  lossless  impedance  matching. 

Technically  spealting,  the  IsoLoop  10-^  HF  is 
the  big  value  in  small  antennas. 

To  connect  with  the  AEA  dealer  nearest  you  or  tor 
product  sheets,  cail  (800)  432-8873. 


c^ 


Advanced  Electronic  Applications,  Inc. 

PO  Box  C2160. 2006 196th  St.  $W,  Lynnwood,  WA  98036 
Sales:  (206)  774-5554 


The  Autoexecnel  fde  seis  the  AX,25  parame- 
ters and  tells  NET/Mac  who  you  are  and  where 
10  fmd  things.  The  complete  file  has  lots  of  com- 
ment lines  in  ii.  The  comments  describe  the 
function  of  the  lines,  but  taJ^e  up  a  ]d|  of  spacc- 
You  should  also  get  a  currem  host.net  file  from 
your  local  IP  administrator  or  BBS  as  soon  as 
possible.  An  asterisk  "*''  marks  the  end  of  the 
lines  you  need  to  change.  The  proccdun:  isr 

1 )  Change  all  instances  of  callsign  to  your 
callsign,  (lines  1,  2.  and  21) 

2)  Put  in  your  IP  address  if  you  ha\x  one, 
fline  4)  (numbers  241-254  are  set  aside  for  ex- 
perimental use) 

3)  Put  in  the  correct  path  name  to  gel  lo  the 
log  file,  (line  10) 

4)  Put  in  your  time  zone  and  offset  from 
GMT  (line  17) 

5)  Put  tn  a  beacon  message,  if  needed,  (line 
21) 

6)  UN  comment  the  beacon  enable  line  If 
needed,  (line  23) 

Note:  In  some  areas,  activating  the  beacon 
will  gamer  the  wrath  of  the  local  packet  gods* 
Use  with  discretiani 

hostname  callsign"^ 

ax25  mycall  callsign* 

attach  asy  1  a  ax23  axO  2048  256  9600 

ip  addr  144,4.0246] 

route  add  default  axO 

iptti  16 

[cpmss2!6 

tcp  window  432 

icp  irti  50QO 

tog  <palh  to  log  file>* 

start  smip 

sian  ftp 

start  echo 

start  discard 

Stan  telnet 

start  finger 

tzone  <offset  to  GMT  eg:  PDT  8>* 

mbox  y 

beacon  set  axO 

beacon  callsign  QST 

beacon  message  "[callsign]  Mac  TCP/IP 
station.  City,  State.Country* 

beacon  interval  1200 

#beacon  enable* 

isjes  enable 

ip  heard  on 

arp  add  [44.4.0.0]  axO  QST-O 

ax23  digipeat  on 

ax25  maxframe  i 

ax25  paclen  256 

ax25  retry  6 

ax25  window  4096 

ax25tl  15000 

ax25t2  10000 

ax25t3  180000 

ax25  heard  on 

param  axO  1  60 

param  axO  2  100 

param  ux0  3  10 

param  axO  4  3 

param  axO  5  0 

Use  TeachText  to  edit  the  autoexecnel  file* 
Don't  let  any  line  get  longer  than  40  characters. 
Punctuation  marks,  spaces,  carriage  returns,  tabs 
and  other  non-texj  characters  should  not  be  used 
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Definitions 

sec  (Serial  Communications  ContfOiler  Chip) — The  dual  port  85C30  chip  that  coniroEs  the  serial  port  in  a 

Macintosh.  The  85C30  programming  manual  ts  available  free  Of  charge  from  AMD  at  1  '800-538 -B450. 

AX.25 — The  tomiat  for  packets  that  can  be  sent  dufing  tinaltended  transmission.  The  AX.25  protocol 

manuaf  Is  avatlabte  from  the  ARRL 

JP/TCP— A  popular  set  of  protocols. 

NET/Mac— A  port  Of  KASQ's  (Phil  Kam)  tqyip  implementation  by  Dwayne  Hendrics  and  Douglas  Thorn. 

Availatjle  from  Compose  rve  in  the  Ham  Net  fonjm  lib  9. 


Construction  Tips  and 
Techniques 

One  of  the  most  en|oyab!e  aspects  of  this  project  was  that  ttie  Macintosh  was  used  at  every  step  of  the 
design.  MacDrawPro  was  used  to  lay  out  the  circuit  artwork.  A  LaserWifter  was  used  to  prrnt  on  the  TEC- 
200  film  from  which  the  boards  were  fabricated.  Laser  printing  on  TEC-200  was  probably  the  most  inter* 
esting  discovery  cf  the  entire  process. 

The  instructions  which  come  with  TEC-200  state  that  you  should  run  the  fifm  through  a  copy  machine.  I 
tired  that  with  very  mixed  results.  Since  laser  printers  are  essentialSy  haJf  of  a  xerographic  copy  machine,  I 
thought  I'd  try  printing  the  artwork  with  a  LaserWriter 

Laser  printers  transfer  a  mi^tture  of  carbon  dust  and  piastic  (toner)  from  their  print  daim  onto  the  paper 
and  then  carefully  run  it  through  a  "fuser"  rolier  which  heats  the  toner  up  and  melts  it.  The  melting  point  of 
TEC-200  is  high  enough  that  the  loner  can  be  transferred  to  it  and  fused  without  the  TEC-200  being  dam- 
aged. This  leaves  a  positive  Image  of  the  artwork  on  the  TEC-200  which  can  then  be  transferred  to  a  PC 
blank  with  a  hot  iron,  much  like  iron-on  T-shirt  transfers.  Since  the  fused  toner  is  water  resistant,  it  also  re- 
sists water-based  etching  agents.  If  you  la^  out  and  print  the  PC  artwork  as  though  viewed  from  the  com- 
ponent side  (as  in  Rgure  5),  the  image  is  automatically  reversed  when  you  iron  It  onto  the  (oil  side  of  the 
board  bSank.  [Ed,  Note:  With  a  normal  PC  boartf  foil  pattern  you  wili  have  to  do  an  intermediate  step  using 
a  tmnspawncy  or  another  sheet  of  TEC-200  film  to  flip  the  PC  board  foil  pattern  wfjen  using  TEC-200  film 
process.  Ftgurs  5  fe  af ready  inverted  for  direct  use  with  TEC^200  fifmj 

It  heEps  to  dean  the  PC  board  well  (with  a  mikSlv  abrasive  kitchen  deanser  and  a  scuffing  pad)  and 
wipe  down  the  TEC-200  with  an  oil-free,  alcohol-based  window  or  white  board  cleaning  spray  before  run- 
ning  II  through  the  printer  Use  the  single  sheet/envelope  slot  and  try  not  to  bend  or  squeeze  the  film  after 
printing.  The  fused  toner  is  bnttle  and  wllE  crack  and  f^ahe  off  if  you  aren*l  careful. 

A  0.50  initllmeter  rapidograph  pen  with  a  water  resistant  ink  cartridge  works  very  well  lor  Knich-ups  arKl 
produces  boaitjs  that  look  almost  as  good  as  corrHnerdaity  done  photo  etch.  Size  the  pads  to  O.fiHO'  o.d. 
and  set  tlie  line  v^th  to  two  poinis  (atx)ut  0.0301.  Lines  wider  than  two  points  may  develop  "^c racks'  down 
the  middte  due  to  toner  migration,  but  you  can  touch  these  areas  up  with  an  ink  pen  or  resist  pen  after 
you've  transfen^ed  the  layout  to  the  PCB  blank.  Use  the  rulers  and  grid  lock  options  in  Mac  Draw  to  keep 
your  pads  arKJ  traces  aligned- 1  lay  out  the  pads  finsL  generally  on  O.iO*  centers,  and  then  move  the  pads 
in  front  of  the  traces.  This  is  important:  If  the  trace  iines  are  on  top  of  the  pads,  the  end  ol  the  trace  Ones 
will  obscure  the  open  area  in  the  middle  of  the  pads.  We  want  the  pad  centers  etched  away  so  they  will  be 
easy  to  drill.  (The  etched -out  depressions  in  the  pad  centers  are  a  natural  drfll-^en  taring  feature.)  Some 
gentle  brushing  or  probing  with  a  pencti  or  toothpick  during  etching  wiil  break  the  bubbles  which  tend  to 
form  there.  This  will  help  assure  the  copper  is  compielely  etched  away  in  the  centers  of  the  pads.  I  also 
cut  the  TEC-200  down  to  an  8-1/2"  x  5-1/2"  sfze  and  run  it  through  the  feed  slot  with  the  5-1/2"  direction 
as  the  width. 


except  between  the  quote  marks  that  mark  the 
beginning  and  end  of  the  text  in  the  beacon  mes- 
sage line. 

Connecting 

Plug  the  PacketMac  Modem  into  your  Mac's 
modem  port.  Open  Softkiss  by  double-clicking 
on  it's  icon  and  set  the  modem  pon  for  Kiss 
Mode  TNC  If  you  want  to  run  off  the  printer 
pon  you  can  set  it  for  Kiss  Mode  TNC,  but  you 
will  also  have  to  change  ihe  attach  line  in  the  a u- 
toexecnei  file  to  read: 

attach  asy  1  b  a5t25  axO  2048  256  1200 

This  is  because  the  Mac's  printer  port  is  port 
b  and  ihe  modem  pon  is  pon  a.  Configure  Soft- 
kiss  before  launching  Net/Mac, 

A  complete  operation  manual  for  NOS,  the 
DOS  version,  is  available  on  CompuServe  in 
Ham  Library  9  as  NOSGDE.TXX  The  latest 
version  of  Net/Mac  (2.3.3)  also  has  online  help 
and  an  appendix  with  information  on  setling  up 
the  auioexec-net  file. 

When  you  run  Net/Mac  and  invoke  ttie  con- 
nect command,  a  window  will  open  up  that  will 
be  named  by  the  text  string  you  define.  For  ex- 
ample: 


Figure  5.  inverted  PC  hoard  fail  pattern  for 
tise  with  TEC-200  film  only.  This  pattern 
will  eliminate  the  iransparenvy  inversion 
step  required  in  the  TEC-200  procedure.  Do 
not  use  this  foil  pattern  if  usin^  standard 
photographic  methods  (use  Figure  2  in- 
stead). 

c  axO  nOary-l      {connect  <interface>  <call- 
sign>  [digipeaters])  connects  me  to  N0ARY-1, 

Continued  on  page  85 


WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOES/WEFAX  3-0  !S  a  p^ofe5s^o^al  fax  recepiioo  sys- 
tem for  {he  IBM  PC.  It  mdud^s  an  AM/FM  demoduSator, 
soilware.  cassette  tutorial  and  325  page  manaul  Check 
thfcs  paiftiai  }fSt  ot  our  sctvanced  feature 


Fl«S  up  TO  1280x800x256 
UnaTte«^ded  Opefaton 

Zoom,  Parv  Rolaliori 
Co^itrast  Comnri 

Tunrng  Qscapscope 
Ptiotometry/HESlograms 


AFT  LatlLon.  Grids 
Orbital  PredQtion 
Frame  Looping 
PCX  &  GiF  Export 
GriySCile  Pnnt^ig 
infrared  ArLaty&s 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  FacsirTiFle  6.0  is  a  complete  shorTv--ave  FSk  'a*, 
sysiem  for  the  IBM  PC.  It  includes  an  FSK  Oemodulaior. 
software,  2SQ  page  nianygi  and  tutoi'iai  cassette.  CaJI  or 
v^f  ft©  lof  a  complete  catalog  of  products. 


Software  Systems  Consulting 

61 5  S.  El  Camino  Real.  Sari  Clemente,  CA  9267? 
Tef: (71 4)498-5784   Fax:(714)498-0568 


CIRCLE  250  ON  READER  SERVICE  CARD 


Say  you  saw  it  in  731 


2  Meter  Performance! 

The  J  Antenna! 

REAL  GAIN! 

Measured  2,9  dBd 

Low  SWRI  Less  than  1,5;1 

Weatherproof  Alumfnum  and 

Stainless  construction. 

Comes  fully  assembled 

and  tuned  for  fast  and 

easy  Installation. 


Made  in  USA! 


Only  $27.50 

Add  $4  JO  for  shipping 

and  handling. 
COD  orders  welcome. 


\ 
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Also  available 
Doppler  RDF  units  $450 

S.  Douglas  RF  Devices 

RO-  Box  246925 
Sacramento,  CA  95824 

(916)  688-5647 


CIRCLE  229  ON  READER  SERVICE  CARCl 


CM.  HOWES 

COMMUNICATIONS 


Kits 

from 


FREE  CATALOG 

TEST  INSTRUMENTS  & 
HARD-TO-FIND  TOOLS 

Packed  with  over  1 0,000  quality  products  fof  testing, 
repairing ,  and  ass€ mbl f ng  e  f ectro nic  eqvip m en^  A  fu  11 
selection  of  test  instruments,  power  protection  equtp- 
ment.  preci&ion  hand  tootSt  tool  fciis,  soidering  sup- 
plies, and  much  more.  Products  are  shown  In  M I  color 
with  detailed  descriptions  and  pricing,  AH  products 
come  with  a  100%  satisfaction  guarantee.  SAME- 
DAY  shipment  program. 

tn  a  hurry  to  receive  your  catalog? 

Calf  (800)  225-5370 

In  Massachusetts  call  (508)  6B2-2000 

Contact  East,  Inc.,  Dept,  R514 

335  Willow  St.,  No.  Andover,  MA  01845 


CtRCLf  31  OH  READER  SERVICE  CARD 


Townsend  Electronics,  Inc. 
P.O.  Box   415 
Piercelon,  IN  46552 
219-594-3661    FAX  219-594-5580 


I 
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NEW  KITS! 


iaUWmGStitiwnifiiFtM^i^Hf*fKifH*tif*f-CMMhti*tmrwrmUfr 


iiooi  utf^VLfUmif  wmli  llillii  n:H<litfi«i 
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Pre  piirhJvJir>aii^H(riLWH  panel  < 


The  HOWES  DFD4  is  an  add-on  Digital  Readout  for  analogue  recervers 
and  transceivers.  If  /ou  have  an  FRG?,  an  analogue  FT101  or  a  similar 
type  of  rig,  then  the  DFD4  has  been  designed  with  you  in  mind.  The  DFD4 
is  a  frequency  counter  that  can  be  programmed  for  any  fF  offset  so  It  can 
be  used  with  almost  any  radio,  including  the  old  Government  surplus  sets. 
It  can  also  count  down  as  well  as  up.  so  it  is  suitable  for  "reverse  tuning" 
rigs  lm>. 

To  make  the  DFD4  even  more  suitable,  w©  now  offer  the  PMi4  Program- 
mable Matri?c  as  an  optional  kit.  This  enabJes  you  to  switch  between  six 
differeni  programmed  offsets,  so  the  DFD4  car  be  used  With  more  than  one 
radio,  and  to  compensate  for  (F  frequency  differences  when  switching 
modes.  Also  new  ts  the  CA4M  'hardware  package."  This  contains  a 
custom  made  case  with  pre- punched  anodized  aluminum  front  panel  (see 
drawing  above),  plus  switch,  knob,  BNC  socket,  nu[s  and  bolts,  etc.  to 
enable  you  Eo  achieve  a  high  standard  of  finish  for  your  project. 


DF04  Kit 
PMB4  Kit 
CA4M  Cass  &  Hardwara 

OrdofBd  separately 

Ordflred  as  a  unit 
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BUILD  A  QRP  TRANSCEIVER! 

To  build  a  transceiver  with  our  kits  is  a  simple  modufar.  step  by  step 
approach.  You  can  start  with  the  receiver,  and  then  add  on  the  iransmitter 
at  a  Eater  date  if  you  wish.  Various  accessory  kits  are  availabfe  [o  increase 
the  facilities,  these  range  from  a  simple  signaf  meter  for  the  receiver  lo 
extra  filtering  and  of  course,  digital  readout.  We  offer  a  matching  range  of 
"hardware  packs'  (case,  knobs,  etc)  to  enable  your  station  to  look  as  good 
as  factory  equipmenti  Whether  you  fancy  a  single  band  CW  transceiver, 
or  more  complex  dual  band  5SB/CW  rig,  all  these  kits  are  designed  to  be 
within  the  scope  of  the  ordinary  home  constructor.  The  welt  thought  out 
designs  and  the  backing  of  professional  RF  tesi  facilities  mean  you  can 
build  with  confidence  I 

Single  band  40  or  80M  CW  transceiver: 

OcRk  40  Of  OcRjc  BO  raceiver  kit..., „„««««.«««**««„.*.  128. &5 

CTX40  cwCTX  90  transmitter  kii  _ ■-...■.>„.««>.»>...>,^>»^„ ,„„.. „..,,.|g6.g5 

CVF  40  Of  CVF  §0  VFO  for  TX  «  RX  ««««« ■■.»...■. — ..519.95 

CSL  4  300  Nz  CW  «nd  narrow  SSB  tiliar ^^ ,. , $18.95 

DA  60  U  Case  &  Hardware  (40  or  eo) ....^..*.»„.,*«^,.  |&f^ 
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To  ordar  writ*  or  call: 

1-800-944-3661  •  VISA/MC  aceoptad  •  Add  $4.00  par  ordar  ferS  ft  H 

""  ASK  FOR  OUR  FREE  CATALOG  "" 
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Number  S  on  your  F^Klback  card 


by  Jeffrey  Sloman  NIEWO 


The  AEA  IsoLoop™ 

10-30 


A  big  antenna  In  a  small  package 


Advanced  Electronic  Applications,  Inc. 

P.O.  Box  C2 160 

2006  196th  St  S,W. 

Lynnwood  WA  98036-0918 

TeieptTone:  (206)  774-5554 

Price  Class:  $349 


Can  a  twoinch  aluminum  band  a  little  over 
ttiree  feet  in  diameter  work  as  an^hing 
more  than  a  dummy  load  on  HF?  The  text- 
books say  it  can,  and  AEA  has  proven  it  with 
the  new  isoLoop  1 0-30.  Loop  antennas  have 
been  in  use  from  the  beginning  of  radio,  but 
practical  loops  for  use  at  HF  frequencies  face 
several  engineering  probiems  and  real  world 
iimitations  that  AEA  has  managed  to  over- 
come. 

The  IsoLoop  is  a  43-inch  aluminum  loop, 
with  a  center  portion — made  of  UV  resistant, 
injection  molded  high  density  polyethylene — 
shaped  roughly  like  a  dumbbell.  In  the  center 
of  the  dumbbell  section  is  a  hole  designed  to 
accept  a  rnast  up  to  two  inches  in  diameter, 
along  wtth  stainless  steel  hardware  for  clamp- 
ing the  antenna  in  place.  A  stamless  steel 
hose  damp  is  provided  for  mounting  the  an- 
tenna radially,  for  use  from,  say,  a  balcony 
ralltng.  The  stainless  U-boft  is  also  needed, 
and  it  is  a  minor  inconvenience  that  the  an- 
tenna housing  must  be  disassembled — three 
hex  bolts  with  nylon^retained  aircraft  nuts— to 
remove  it  from  its  default  center  position. 

In  the  larger  end  of  the  dumbbell  Is  a 
10,000-volt  split-stator  capacitor.  The  two 
ends  of  the  irradiated  aluminum  band  that 
makes  up  the  loop  are  welded  to  the  two 
halves  of  the  capacitor's  stator  This  one- 
piece  design  is  very  aigged.  its  only  down- 
skJe  being  the  need  to  deform  the  loop  to  fit  it 
Into  a  UPS-shippable  box.  It  takes  some  work 
to  get  the  loop  round  again  after  unpacking  H, 
though  it  need  not  be  perfectly  round  to  oper- 
ate perfectly.  It  you  are  like  me  you  will  want 
the  loop  to  be  round  for  aesthetic  reasons.  Al- 
so In  this  end  of  the  housing  is  a  precision 
stepper  motor  and  gear  trafn  for  remote  con- 
trol of  the  capacitor's  tuning. 

On  the  smaller  end  of  the  dumbbell  is  a 
one-turn  electrostatically  shielded  loop  made 
of  coaxial  cable.  This  shielded  coupling  loop 
matches  the  extremely  low  impedance^less 
than  1/10  ohm— of  the  radiating  loop  to  the 
50-ohm  feed  line.  U  also  acts  as  a  balun  which 
isolates  the  feedline  from  the  antenna — the 
effect  that  gives  the  IsoLoop  its  name.  The  in- 
put to  the  antenna  is  through  a  supplied  right 
angle  PL*259  adapter  which  helps  to  route 
the  coax  at  a  90  degree  angle  to  the  antenna. 
The  antenna  must  be  mounted  with  the  SO- 
239  connector  facing  down,  along  with  the 
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Photo  A.  The  dumbbell  shaped  houmg  of  the 
IsoLoop  contains  a  10,OQ0~voH  spUt-stator 
capacitor,  a  stepper  motor,  and  a  one-turn 
loop  for  impedance  matching, 

drain  hole  also  located  on  this  side. 

Also  in  the  package  are  the  LC-2  con- 
troller— for  tuning  the  anlenna^and  its  1 2- 
volt  wall  mount  transformer  power  supply. 
The  LC-2  is  a  small  befge  box  with  two 
thumbwheel  controls,  two  push-button  switch- 
es, and  four  LEDs.  The  left-side  control — 
mariced  SENS— adjusts  the  sensitivity  of  the 
LED  audio  level  indicators;  Pll  explain  these 
later  The  control  on  the  right — marked 
SPEED — adjusts  the  pulse  rate  of  the  signal 
sent  to  the  stepper  motor  located  in  the  an- 
tenna, which  adjusts  the  tuning  speed.  The 
push-buttons  control  the  direction  of  the  ca- 
pacitor's travel.  On  the  back  of  the  LC-2  are 
jacks  for  power  (standard  coaxial),  the  step- 
per motor  (5-pln  DIN),  and  the  audio  in/out 
{1/8  phone). 

New  and  Improved 

This  IsoLoop  is  the  new  and  improved  ver- 
sion of  the  original  IsoLoop  14-30  antenna  in- 
troduced in  1990.  [Ed.  Note:  See  the  review 
of  the  originaf  antenna  in  the  September 
1990  issue  of  73,  p.  10.]  The  original  had  an 
operating  range  of  only  14-30  MHz;  AEA  has 
added  4  MH^  to  the  low  end  to  cover  the  30 
meter  band.  The  original  used  aluminum  tub- 
ing and  required  assembly.  This  design  was 


prone  to  loss  from  bad  connections  of  the 
tubing  sections  to  each  other  and  the  capad- 
tor.  The  older  model  used  a  belt  drive  for  re- 
duction  from  the  stepper  motor  to  the  capaci- 
tor, while  the  improved  version  uses  a  gear- 
driven  reduction  unit 

How  It  Works 

The  IsoLoop  has  a  wonderfully  elegant  de- 
sign. It  is  a  simple  tuned  LC  circuit,  with  the 
aluminum  band  providing  the  L  and  the  cus- 
tom designed  capacitor  providing  the  C.  The 
connection  to  the  antenna  is  made  through 
mutually  coupled  air  core  inductors.  The  one- 
turn  electrostatically  shielded  loop  is  induc- 
tively coupled  to  the  resonating  loop.  Un- 
doubtedly, many  of  you  have  already  recog- 
nized this  as  the  same  design  common  to  arv 
tennas  used  by  BCB  {Broadcast  Band)  DX 
enthusiasts.  The  difference  between  this  an- 
tenna and  the  IsoLoop  is  twofold.  The 
IsoLoop  is  designed  for  much  higher  frequen- 
cies and  so  is  actually  quite  efficient  in  spite 
of  Its  small  size.  Its  efficiency  ranges  from 
about  70%  on  20m  to  as  high  as  about  95% 
on  10m. 

The  second  principle  difference  is  the  ca- 
pacitor in  the  IsoLoop.  Designed  for  transmit- 
ting. It  is  capable  of  about  150W.  Its  split  sta- 
tor design  avoids  the  moving  contacts  re- 
quired by  conventional  designs.  The  IsoLoop 
achieves  the  ideal  of  placing  the  tuner  at  the 
antenna.  This  antenna  tuner  does  what  its 
name  says:  tunes  the  antenna!  Because  the 
IsoLoop  is  actually  resonant*  it  easily  outper- 
forms practical  dipoles  mounted  at  the  same 
height  There  is  some  misunderstanding  con- 
cerning the  ability  of  a  small  antenna  to  per- 
form well  in  the  HF  bands.  The  fact  is,  what  is 
important  is  resonance^and  this  antenna 
resonates. 

Installing  the  IsoLoop 

Unpacking  the  IsoLoop  is  easy;  it  is 
packed  in  a  box  slightly  smaller  than  the 
IsoLoop's  diameter.  Two  small  cardboard 
boxes  contain  the  LC-2  controller,  its  power 
supply*  and  male-to-male  1/8-inch  phone 
patch  cord.  The  antenna  slides  from  the  box 
with  little  effort,  and  its  18*pound  weight  is  not 
too  difficult  for  one  person  to  handle.  Out  of 
the  box  the  antenna  is  set  vp  for  axial  mount- 
ing, parallel  to  the  earth.  In  this  configuration 


Feedback 


In  our  conlinuing  effort  to  present  the 
best  in  amateur  radio  features  and 
columns,  we  recognize  the  need  to  go 
directly  to  the  source — you,  the  reader. 
Ailides  and  columns  are  assigned  feed- 
back numbers,  which  appear  on  each 
article/column  and  are  atso  fisted  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  this  page. 
On  the  card,  please  check  the  box  which 
honestly  represents  your  opinion  of  eadh 
artjcle  or  column. 

Do  we  ready  read  the  feedback  cards? 
You  beti  The  results  are  tabulated  each 
monm.  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one 
feedback  card  each  month  and  award 
the  lucky  winner  a  free  one-year  sub- 
scription (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out 
the  Product  Report  card  and  the  Feed- 
l)ack  card  and  put  them  in  an  envelope? 
Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you're  at  it.  You  can  also 
enter  your  QSL  in  our  QSL  of  the  Month 
contest.  All  lor  the  low.  tow  price  of  29 
cents! 
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WkS*  Bond  Signoi 
G«niHalo<i 


SC-90OO   11  }• 


1S9 


Cewnlfe«S7«i 


XK'500  Digital    Analog  Trainer 

A  C4Affl«tl  Rriti-ltlii  let  Ittiillfirg.  Ipfttag,  pHlB»|ping  u^^  an^  dkflHii  ifeiQUhl 


■   trnfm  nnvcmi 


S1t9  9SlCn 


CIS  SALES  INC, 
t2iS  HOS^WOCIIJ,  DEERf  rfLD,  H  60015 


F«:  TOfr-iM  0<M5  •  (^8)  SJl^lO 


15  DAY  MONEV  SACK  GUABANTt; 
2  YEAR  WARRANTY 
WRITE  FOR  FREE  CATAiOG 
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iCOM^  R7000  SWEEPING 
fBm  CHANNELS/MIN. 


DRrTACOMXf  T-7a00  and  your  MS-DOS  computer 
givcfl  you  i  t'UBtofn  interface  uitcgnled  wHli  opumizcd 
Kiftwmre  thai  will  not  juit  control  byi  wUi  muumizc  tfae 
polmtkl  of  your  R7000, 

•  Spectnnn  I09  at  apeoili  in  cjcceaa  of  1500  cliMBBfe/iiiia 
wliik  autoinatkally  |ei»cf«iinf  ft  bjMognuA  of 
frt<)iK]icy  activt^^ 


CYBEHSCAN^  aflowi  acwi  Tik  trackinf  central  of 
wf^tm  employ  oif  fi^iiaicy  boEiping  Icdmiiiuea. 
Bifilie  log  durmf  frKpioicy  acanrli  BuiofnaacaHy 
chanctEriKca  your  R700Q.  tbco  kick*  out  tboac 
fFcquencka  during  frcqucoc>'  Kardi  operatkni. 
Custom  mtcrface  hv  ckdronka  lo  allow  Kjftwmre 
coniTQl  (by  g***™"'^  numbefj  or  external  ia|K  recorder. 


ICOM^  R71  RECEIVER 


mOMMUNICATIONS  MANAGER 


I 


DELTACOMM*  1-71  Veimioo  4,0  offera  nadA 
control  of  yoy/  R7]  receiver'*  frequency,  mode  and 
memory  channel.  AddlLiona]  program  reatura  mclude 
auio  log  rixqueocy  search^  Kanning,  timer/clock  evoat 
n^nagemenr  data  base  maoagemenl,  ptiil  down  menu 
wiodowfl,  iplit  Bcreet)  for  your  TermmaL  Node  Controller 
(T>jQ  communj-c^tioti  needi  and  the  ability  to  control  ai^ 
anicmui  B^itcbing  Ryvlcm  or  logging  tape  recorder^ 

*  Data  base  nuuugemenl  altowi  definition  of  frequeii^, 
call  tign.  iJLQic  ■chedulc,  mode,  target  arei,  countiy. 
140  diaractcr  noten  Field ,  69  cbaracter  ITJC  cotnmnnd 
rield^  QSL  ntatuA,  control  relay  ilatus  and»  in  Mldiiioi], 
dUpUys  uHcr  defined  optimum  »etutigi  of  receiver 
front  panel  knob  posilions. 

•  Combined  with  your  TNC,  DELTACOMM"  I-TIV 
user  defined  command  codca  program  your  TNC  for 
reception  and  bgging  of  PACKIiT.  AMTOR,  RTYY 
and  Morse  Code  (fully  unatWnded  and  automatically). 


t 


wmmm  ^i/cH-^TQNmm 


DELTATOm^  2 , 0  connct^U  to  your  MS-DOS  computer 
vijL  the  prtntet  port.  In  iti  high  ipccd  mode.  DTMF 
digitfl  are  sent  to  your  repCMler  controller  ai  a  rvie  in 
exLCew  of  500  per  minute. 

•  DH.TATONE™  2.0  accepli  png fiiiinLlng  commands 
frorti  a  flk  cteaDed  uaing  your  favorite  wonJ  processor. 

*  TruDsformer  coupled  600  ohm  balanced  output, 
adjufltable  to  -lOdbm.  ftCkd  loftware  control  of  relay 
ooDtacti  makea  interficnig  an  ^uy  four  (4)  wire: 
coooectioii  to  your  trvoaceiver*  bftndhekl  or  repeater 
coiidioller. 


AH  DELTACOMM*"  cumnnuucatioo  productn  include 
custom  interface*  UL  UMed  power  nipply  and  cofnpofieGta 
fbr  cabUng. 

DELTACOMM*  1-7000  or  1-71  $299.00  e>ch 

<l-7l  reituifra  ICQM*  UX-H  convener) 
DELTATONH"  2.0  includiiif  interface  S149.00 

VISA.  MC.  AMEX  aod  MO  acccfrted.    Cot^Ktito  for 

discount  pricj^  jp  f^^tei^  DEiLTACOMM*  laen. 


DELTA  RESEARCH 

Box  13677  •  Wauwaiosa,  WI 53213 

FAX/Phone  (414)  353-4567 
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Photo  B.  The  IsoLoop's  default  mounting  posi- 
tion is  pamllef  to  the  eanh  and  provides  an 
omntdffectjonai  pattern. 

the  antenna's  radiation  pattern  is  omntdrrec- 
tional.  A  bidirectional  pattern  is  also  possible 
using  the  alternate  mounting  position,  which 
places  the  antenna  perpendicular  to  the 
earth.  Since  the  antenna  is  especially  good 
for  restricted  space  installations— like  apart- 
ment buildings-Hising  the  alternate  (radial) 
mounting  position  may  prove  useful  for  in- 
stalling the  antenna  on  high-rise  balconies 
and  out  of  windows. 

When  choosing  a  mounting  location,  keep 
in  mind  that  the  IsoLoop  witi  only  perform 
properly  when  mounted  at  least  tour  feet  from 
large— especially  metailic — objects.  This  in- 
cludes four  feet  from  the  ground,  which,  while 
it  sounds  Ifke  a  relatively  poor  locatbn,  is  not 
necessarily  that  bad.  The  IsoLoop  is  a  loop 
antenna  and  not  a  dipole.  It  does  not  suffer 
from  the  problems  of  a  dipole  located  closer 
than  a  half  wavelength  to  the  earth.  While 
four  feet  off  the  ground  is  clearly  not  Ideal, 
the  IsoLoop's  radiation  angle  is  about  37  de- 
grees, whiie  only  a  quarter  wave  from  the 


earth.  This  low  radjation  angle  Insures  better 
DX  performance  by  delivering  most  of  the 
transmitter's  power  at  an  angle  that  will  take 
advantage  of  ionospheric  propagation.  Re- 
member: The  angle  of  incidence  equals  the 
angle  of  reflection. 

While  the  IsoLoop  was  being  tested  here. 
it  spent  most  of  its  time  on  a  four-foot 
aluminum  stepladder  in  the  middle  of  the 
second-floor  ham  shack.  Even  in  this 
makeshift  installation  the  antenna  performs 
exceptionally*  In  any  case,  while  the  IsoLoop 
is  more  forgiving  than  other  antenna  designs, 
it  still  works  better  mounted  higher  in  !he  air 
its  relatively  small  size  allows  lor  mounting 
with  standard  TV  mast  and  hardware,  and 
its  low  profile  is  unlikely  to  cause  too  much 
constematjon  among  the  neighbors. 

Once  the  mounting  location  is  chosen,  and 
the  antenna  physically  mounted,  the  feedline 
arKJ  control  cable  must  be  routed  back  to  the 
transceiver.  Supplied  with  the  antenna  is  a 
right-angle  adapter  for  the  SO-239  input  to 
the  antenna.  This  allows  the  coax  to  be  rout- 
ed at  90  degrees  to  the  antenna  which  mini- 
mizes induced  currents  in  the  feedline.  A 
small  piece  of  Coax  SeaF"  is  IrKiluded  to  pro- 
tect the  antenna  connection.  Fifty  feet  of  con* 
trol  cable  comes  installed  on  the  antenna.  If 
this  is  not  enough,  AEA  can  supply  50-foot 
extension  cables.  The  5-pin  DIN  connector 
used  on  the  control  cable  is  a  common  type, 
and  the  cable  jtself  is  a  shielded  5-conduclor 
cable,  so  building  one  yourself  of  arbitrary 
length  should  be  no  problem. 

Once  the  cables  are  routed  back  to  the 
shack,  the  coax  is  connected  to  the  transceiv- 
er and  the  control  cable  is  connected  to  the 
5-pin  DIN  connector  on  the  back  of  the  LC*2 
control  box.  The  LC-2  will  also  need  its  power 
supply  connection.  The  supplied  patch  cord  is 
used  to  connect  the  rig's  speaker  output  to 
the  input  on  the  back  of  the  unit,  and  an  ex- 
ternal speaker  is  plugged  into  the  adjacent 
output.  These  connections  are  only  neces- 


Rfioto  C.  ThQ  special  splil-stator  tuning  capacitor  built  into  the  IsoLoop  is  capable  of  handling 
up  to  150  wails.  The  capacitor  is  rBmoteiy  tuned  via  a  motorized  gear-driven  reduction  unit 


sary  ff  you  intend  to  use  ttie  LC-2's  tuning  fn- 
dicator^ — ^which  is  especially  useful  for  older 
radios  (see  the  desctiption  below).  Once  aJI 
these  connections  are  made,  the  antenna  is 
ready  for  use. 

Using  the  IsoLoop 

Without  some  understanding  of  how  to 
use  the  tsoLoop,  you  could  spend  saveraJ 
frustrating  hours  getting  the  antenna  to  work. 
Because  of  the  extremely  narrow  passband 
of  the  IsoLoop,  it  is  important  to  understand 
how  to  tune  the  IsoLoop  and/or  to  develop  a 
technique  of  your  own. 

Tuning  the  loop  is  accomplished  with  the 
LC-2  controller.  The  capacitor  is  driven  by  the 
stepper  motor  through  a  30:1  gear  reduction 
drive.  This  allows  very  fine  adjustments  of  the 
capacitor,  which  are  necessary  because  of 
the  very  tight  resonance  of  the  loop.  The 
speed  control  adjusts  the  pulse  rate  of  the 
signal  to  the  stepper  motor  with  the  slowest 
setting  providing  the  tiny  adjustments  neces- 
sary to  fine-tune  the  SWR,  white  the  highest 
speed  will  move  the  capacitor^s  rotor  through 
its  entire  rotation  in  about  15  seconds.  Tuning 
worlds  like  this: 

1.  Remove  any  antenna  tuners  from  the 
feedNne,  and  if  the  rig  has  a  buflt-in  tuner — 
turn  \t  off. 

2.  With  the  speed  control  in  the  fastest  po- 
sition, press  either  direction  button  until  the 
noise  in  the  receiver  peaks.  This  will  happen 
quite  suddenly,  and  the  peak  is  very  smalL 
You  will  prot>ably  pass  through  ^e  peak,  but 
let  go  of  the  button  as  soon  as  you  notice  ft.  It 
will  sound  like  a  burst  of  noise.  [Note:  If  you 
have  an  older  rig  with  a  mechanical  S*meter, 
ancf  you  have  connectecf — what  AEA  calls — 
the  audio-visual  LEDs,  you  can  use  these  to 
observe  the  peak.  Adjust  the  sensitivity  con- 
trol until  just  the  left-most  LED  glows,  and  the 
first  of  the  two  center  LEDs  flicker  As  you  ro- 
tate the  capacitor,  you  can  watch  for  the 
peak — on  the  LEDs— as  well  as  listen  for  it  If 
you  have  a  nx>dem  rig  with  an  elect/onic  VU 
meter — one  that  supplements  the  S-meter, 
showing  the  audio  level — you  can  use  this  iri- 
stead  of  the  LC-2's  LEOs  J 

3.  Adjust  the  speed  control  to  about  middle 
speed.  Press  the  other  direction  button, 
which  will  bring  the  capacitor  back  the  other 
way.  toward  the  peak  you  passed.  You  will 
not  have  to  wart  long.  You  will  probably  pass 
through  the  peak  in  the  other  direction.  Alter- 
nate the  directions — adjusting  the  speed  con- 
trol downward  if  necessary — untii  you  feel 
you  have  peaked  Ihe  noise  (or  signal)  as  best 
you  can. 

4.  Adjust  the  speed  control  to  its  slowest 
position  and,  using  an  SWR  meter,  repeat  the 
procedure  above  for  the  lowest  reading.  A 
oon'ectty  installed  IsoLoop  shou^  tune  down 
to  about  1.5:1  or  less  from  10-30  MHz,  Re- 
tuning  will  be  necessary  every  10-100  kHz, 
the  bandwidth  increasing  with  frequency. 
Keep  in  mind: 

•The  capacftor  has  no  stop,  it  rotates  freely 
and  there  is  no  absolute  up  and  down  related 
to  the  directional  controls. 

•The  peak  is  very  smaJI;  you  witi  have  to 


practice  to  make  the  antenna  work. 

•Turn  off  your  antenna  tuner!  You  will  try 
tbrsver  to  get  the  IsoLoop  tuned  with  no  suc- 
cess if  it  is  on. 

•Be  sure  to  mount  the  antenna  at  least  four 
feet  from  large  objects  if  at  all  possible. 

As  you  can  see,  the  tuning  procedure^ 
while  not  necessarily  complex — Is  specific. 
Once  you  gel  the  hang  of  the  procedure  you 
will  probably  find  yourself  using  faster  and 
tester  speeds  for  all  but  the  finaJ  touch-up  for 
SWR.  You  will  also  become  better  at  hearing 
the  peak.  This  antenna  becomes  better  as 
you  do.  Some  of  you  may  remember  a  similar 
procedure— at  least  in  feel— from  the  days 
before  automatic  antenna  tuners. 

Perfomiafice 

I  was  interested  in  tfie  IsoLoop  because  of 
my  fimited  space  and  restrictions  against  out- 
side antennas.  Connected  to  a  Kenwood  TS- 
450S,  the  antenna  perlomied  brilliantly.  I  had 
the  opportunity  to  work  some  band  openings 
on  tOnrh—and  got  universally  excellent  signal 
reports.  Running  about  25W,  I  was  able  to 
work  the  East  Coast  from  my  Indiana  QTH.  I 
had  a  hard  time  convincing  some  of  the  sta* 
tions  I  contacted  that  i  was  using  the  IsoLoop 
and  25W — but  I  was.  Keep  in  mind,  too,  that 
the  antenna  was  indoors  on  an  aluminum 
stepiadder.  The  IsoLoop  consistently  outper- 
formed a  50-foot  iongwire  using  the  automat' 
ic  antenna  tuner  in  the  Kenwood.  I  was  able 
to  monitor  packet  QSO  on  30m,  and  CW  and 
SSB  QSO  on  20,  that  were  not  even  audible 
on  the  Iongwire. 

Who  Shoufd  Use  an  IsoLoop? 

The  IsoLoop  is  extremely  flexible.  It  is  the 

perfect  limited  space  HF  antenna,  useful  for 
apartment  dwellers*  those  with  restrictive 
covenants,  and  those  with  aesthetically  sen- 
sitive neighbors.  It  is  also  useful  for  mobile 
applications,  such  as  mobile  homes,  emer- 
gency command  vehicles,  and  boats — but 
iwtlh  its  15  pound  weight,  1  would  be  hesitant 
to  put  it  on  a  car  (though  t  have  heard  if  s 
been  done).  Even  if  you  doni  have  space  re- 
strictions, the  IsoLoop  works  better  than  wire 
antennas.  Is  easy  to  install  and  use,  and 
might  just  be  the  ideal  antenna  to  supplement 
your  tribander. 

Conclusion 

The  IsoLoop  is  one  of  those  products  that 
Is  a  pleasure  to  use.  It  is  an  elegant  applica- 
tion of  a  traditional  design  with  modem  engi- 
neering. Its  perfonrsance  is  exemplary;  it  will 
not  disappoint  you. 


IsoLoop  10-30  Specifications 

FrequefH^  coverage  10  to  30  MH?  (oonlfnuoLis) 

Nominal  impec^nce  50  ohms 

Connector  S0239 

Pow$r  handing         1  SOW 

VWSn  1 .5:1  or  less  across 

operatJr>g  range 
Diameter  43" 

Sfilpping  wvelght        25  pounds,  may  be  shipped  UPS 


signal  diode 


survived 
a  20.000 
AMPERE 
Lightning 


■.■.•■.:■■■    11..      tr  ■    -•  '^''  ■ 


1KV/NS 

EMP  Pulse. 


It  was  protected  by  a  USA 
made,  Patented,  coaxial 
protector  that  has  low 
VSWR  <1.1  tol  and 
<0.1  dB  loss. 

No  other  protector  in  the 

world  works  better. 


For  50  to  93  ohm  systems. 
For  coax  to  6  GHz  and  to  50  KW. 
For  telephone  and  data  lines. 
For  Power  Mains  30  480VAC. 
For  ahemical  ground  rods. 

To  Keep  YoU  Communicating... 
We  Changed  BIJtZ  To  BlISS  " 


CORPORATION 

2225  Park  Place 

P.  O.  Box  9000 

Minden,  HV  89423-9000 

(702)782-2511   •  (800)325-7170 

FAX:  (702)  782-4476 


CIRCLE  49  OH  READER  SERVICE  CARD 

73  Anmteur  Radio  Today  •  Octoben  1 992  1 S 


KuTTiber  6  on  your  Feedback  card 


A  2  Meter  FET  Amplifier 

for  Your  Handheld 


Build  this  simple,  inexpensive 


amplifier. 


by  John  Cunningham  AA4AW 


Photo,  The 
AA4AW. 


Field-effect  Imnsisiors  (FETs)  have 
r^unicrous  ailvaniagcs  over  bipolar 
Iransisiors.  FETs  have  more  gain, 
greater  elTiciency,  and  jzrcaier  toler- 
ance for  being  ov<?rk>adcd  ihan  bipolar 
transitions.  Thev  are  far  less  likelv  to 
be  dc si  roved  as  a  rcsull  of  thermal 
ninaway  or  high  SWR.  They  can  be 
operated  over  a  grc3!er  voltage  range 
and  over  a  greater  power  range — both 
input  and  ouiput  power  The  draw- 
backs to  ihem  arc  that  ihey  cost  mort 
and  are  more  tikclv  to  eo  imo  oscilla- 
tion  as  a  resuh  of  the  increased  gain  of 
the  circuit  using  ihcm.  Furiheniioi^, 
ihcy  are  more  prone  to  sialic  destruc- 
tion than  bipolar  iransistors.  and  great 
care  must  be  iaken  in  handting  ihcm 
until  ihey  arc  f^oldered  on  ilie  circuit  board 

Wlicn  1  wanted  more  power  for  my  handheld,  1 
looked  for  a  circiiii  thai  was  relatively  simple  to 
build,  could  be  built  with  available  parts,  and 
could  operate  ai  1 3  volts.  The  result  of  several 
hours  of  research  was  this  FET  amplifien 

]  cho8c  Motorola*^  MRF  137  for  Ihe  project  be- 
cause al  2  meters  it  will  amplify  inputs  from  a 
range  of  less  than  100  niiltiwatis  io  5  WiUis — ihe 
range  of  any  handheld.  X\\t  transistor  is  also  capa- 
ble of  beiny  used  on  220  and  440  MHz,  as  well  as 
on  HF  frequencies  down  to  2  MH;^.  It  will  operate 
well  Willi  12  volts  on  the  drain;  and  if  more  volt- 
age is  available,  it  can  handle  30  volts  comfort- 
ably. The  transistor  tiiay  be  obtained  from  Motoro- 
la by  calling  (602)  244-6900.  [Persons  living  in 
the  souibeasi  United  States  may  call  (800)  368- 
8163.]  The  MRF  1 37  costs  about  S30.  The 
MRFI37  is  also  available  for  S24  plus  shipping 
from  RF  Parts  at  iSOO)  737-2787  or  (619)  744*^ 
0700. 

CoQstructiun 

I  used  a  Radio  Shack  276-1499  circuit  board  for 
this  projecu  but  any  board  that  is  apprnxlmaiely  3" 
X  5"  may  be  used.  /£rf,  Nme:  An  etched  and 
dtiffed  PC  hoard  is  also  avaihhk  (see  tftt  Parts 
Usui  The  board  ne^ds  to  have  foil  on  both  sides 
10  aid  in  hi^al  dissipation  for  the  transision  Only 
one  side  of  ihe  board  needs  lo  be  etched.  1  drew 
Ihe  paiiem  with  a  felt  pencil  w  htch  left  the  copper 
that  was  to  be  etched  exposed.  Tlie  unetched  cop- 
per was  funhcr  protected  by  duel  tape,  1  iben  used 
Radio  Shack  276-1435  etchanl.  following  the  in- 
struciions  primed  on  ihe  etcham  bottle.  All  the 
componenis  are  locaied  and  soldered  on  one  side 

20  73  Amateur  Radio  Today*  Octotier  1992 


each  should  be  drilled  at  the  ground  side 
of  trimmers  C2  and  C4  and  on  the  ground 
on  Ihe  output  side  of  T2.  See  Figures  2 
and  4.  Once  the  holes  are  drilled,  small 
jumpers  should  be  installed  in  the  holes 
and  soldered  to  both  sides  of  the  foiL  The 
resultant  jumpers  can  then  l>e  honed  to 
make  ihem  even  wiih  Ibe  rest  of  Ibc  foiL 
Be  careful  not  to  hone  too  much  or  some 
of  the  foil  may  be  ground  away. 

Wben  the  circuit  board  is  etched  and 
the  ground  jumpers  installed  between  the 
foils,  componenis  can  be  soldered  imo 
place.  See  Figure  4  for  ihe  component 
[avout,  which  is  critical  at  2  niclcrs. 
2  meter  FET  ampiifien  Photo  by  John  Ciumingham        jq  prepare  Tl  and  T2.  1 7-1/2  inches  of 

RG-58/u  coax  needs  lo  be  cut.  Cut  a  half- 
inch  of  the  ouEer  insulation  off  each  end* 
Next,  cut  ihe  outer  conductor  and  the  inner  shield 
10  expose  a  quarter-inch  of  ihe  center  conductor. 
See  Figure  3.  The  cable  then  needs  lo  be  coiled 
four  loops — each  loop  being  slightly  more  than 
one  inch  in  diameter.  You  can  use  lape  lo  hold  the 
loops  in  place  until  the  cable  is  tied  to  the  circuit 
board  using  tie  wraps.  The  ends  of  the  coax  can 
then  be  soldered  into  place. 

In  addition,  you  will  need  two  more  small 
lengths  of  coax  between  Tl  and  T2  and  the  input 


of  the  board,  similar  lo  a  ground-plane  configura- 
tion—the difference  being  that  some  etching  is 
done  and  some  components  are  soldered  to  etched 
portions  of  ihc  card.  This  design  makes  for  im- 
proved grounding  and  ease  of  ifaublcshooting. 

Since  the  ground  will  be  in  iwo  separate  halves 
once  the  RF  path  is  etched,  you  miisi  drill  holes  in 
ihc  board  lo  provide  a  proper  ground  path.  Two 
holes  need  to  be  drilled  on  cither  side  of  the  source 
because  grounding  is  most  critical  here.  One  hole 
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For  the  best  buys  in  toMm  call: 
212-925-7000 

Las  Preclos  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


!l 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  1D-5pm/Sunday  11-2pm 

Monday-Friday  9  to  8:00  PM 

Come  to  Barry's  for  the  Ii6«t  buys  in  town 

rcOMTACt  US  P0«  "mE  UMEST 

I  Dill 


IC-R71A,751AH  7BTM  229GM  11-7000. 1C-7G5. 
IC-7t6.  K>3^.  3236H,  7S3  &  Tta  K>d<»1 .  H-TlOO, 
IC'2410*/2500A.  R-1,  R-72.  R-100.  P^ff-**! 


Wherever  J  go»  I  take  my  radio. 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


BUSifiESS  AND  HAM  RADIOS. 
SHORTWAVE  RECEIVERS  4 
SCANNERS.  MOTOROLLA, 

YAESU.  ICOM,  KENWOOD, 
MAXON.  SONY.  ETC. 


5TtN    1 
>S.       i 


KENWOOD 


ANTENNAS 

AS,  AES.  Cushcfan.  Hy Gain, 
Husner.  KLM.  METZ.  Urban. 
MODUBLOX,  TONNA,Buntfmlt. 


FT-767GX,  FT-890,  FT-747GX,  FT-990, 
FRG-8800,  FT  736R,  FT-IOOOD,  FT-415mi5 
FT-5200,  FT-2400,  FT-470,  FT-41ie 

YAESU    ICOM 


O    _ 

ICOM 


FT-23R/26r7« 

FT411E-ai  1-911 

FTH-200e/7008 


IG2/3/4SAT 
IC02AT/2SHA 
tC2/4GAT^24AT 
IG  A21/U16 


TS450S/AT,  R'5000.  TS-S50S.  TM  241/A/ 
441  A,  TR*75IA,  Kenwood  Service  Regjair. 
TS140S.  TSS90S.  RZ't.  TS-790A,  TS950SD, 
TH-7aA.  TH2a^4aA.  TM-941  A.  TM-741A, 
TM-73?A.  71^1-64^ 


MARINE  RADIOS 
ICOM  M7.  M1 1:  M56.  MTOOTV,  MaOO 

AV(AT]ON  POflTABLE  ICOM  A-2t 
\^0TOflOLLA  MAflfNE     KfNG  KX  99 


8«&rcat  200XLT 


FUmE77,l3.IS.I7ifomffl«tffi 


AOFNU1900.  TOOO,  2500. 2800. 
3000 — iMnbe  ran  ge  %i:anfwrs 


LancJmobileHT's 
ICOM  UI6.  H16.  VI 00,  U400 
MAJ<OW,  MOTOROLA, 
VAESU   FTH£008/7DOfi 
UN1DEN.  REGENCY.  KING. 
rUIABlNE  ICOM  M7.  Mbe,  mOQ 
AVrATION  JCOM:  A21  hf  1  ,  TAD 


PrtnitnPtitdH  'U 


mmt 


■   <■    « 


CES  +  CONNECT  SYSTEMS  (CSI) 
PrivatG  Patch  V,  Duplex  8200  CS800 


Simplex  Autopalch  SDI^SG  will 
pdkh  FM  Trari5cef¥«r  to  your  r«le* 
phon«.  Greol  for  patching  c&\H 
fraoi  cities  to  retnofe  areas^  Simpie 
10  UM.   SDh50 


TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


IC-W3A 


IC441G/Ulfi 


GEOCHRON 
Workj  Time  indicators 


IMinMOU  RADIUS 

fUMJS 


TH-TSA 


VoCom/Mirage/Alinco 
VoCom/Mirage/TE  SYSTEMS 
Amptifiars  &    5/8 KHT  Gain  Comput«rlnterfaces 

Antennas  IN  STOCK  siocked:  MFJ-t270B. 

MFJ^1274.  MFJ-1224,  AEA 

G*G  ELECTRONICS  ART1,  PK-88.  MFJ-1278T,  PK-232  MBX    MOTOROLA  AUTHORIZED  DEALER 

Air  Disk,  SWL,  Morse  Coach  W/FAX.  DflSl  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


DAIWA 


A  HAM 

REPEATEFI5 

STOCKED. 

VVnrTEFQR 

QUOTES 


Kftnlronics 

KAM,  KPC  II 
KPCIVp  Data  Engirt. 
DVB2,2.KPC'3 


vt?rcraft  Cfiaxseal  Stock&d 


SHORTWAVE  RECEIVERS 
STOCKED 


Panasonic 

Shortwave  Radios/ Marine 


Widt  aalectl<3n  or  SW  &  Amateur 
Publications 


AUTHORIZED 

DEALER 


Tel«j>hone  ^c  rain  biers 

fOfc^l^LiJ^f  ind  regular 

plioneft .  £2^ . »  each 


CAJ7  SlC'rec  wFlh 

Shortwave 

FhaepK  DC-7TT  «  ^W.OS 


B[RD  Wattmefers  It 
ftemenEs  In  StocX 


(144,  220,  140 
IIHz),  Isoloop. 


E1MAC 
3-500Z 

572B,  6JS6C 

12BY7A& 

61468 

BIRD 
attmeters  S 

Eiemenfs 
In  Stock 


AMPLIFIERS 
STOCKED: 

RF  Concapts 
Mirage 

ShortwavTRad^os  Stocked^  ^^^^""^ 

DIGITAL  FREQUENCY  CuUPfTERS 

OPT0£tECTR0N*CS  model  1300  H/A,  0-13O0Ml-Iz 

2300, 2210  K 0^2200  MHz.  260OH.  UIC-IMDO,  2810 

LongraJ^ge  Wireless 
Telsphone  for  export  m  stock 


BENCHER  PADDLES. 

BALUNS  LOW  PASS  FILTERS 

IN  STOCK 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COMET  A)4TEMtUS 
STOCKED 


HEIL 

EQUIPMENT 
m  STOCK 


MIRAGE  AMPUFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  CabJe.  Jnt'l  Wire 

OPTO  KEYERS  STOCKED 


Hf  <iain  Towers 
will  t)e  shipped 
(Street  to  you 
FREE  of 
shipping  coa.\ 


JRC  Short-wave  radios 

JST135,  NRD-5350 

Ameritron  AmpHfiers 

AHIRITKOH 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY.  NEW  YORK  CITY,  NY  1tM1 2  (Fouh  slocks  wwhofowalst.  between  SPfli^wiDBflooMESTj 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  S*  Habia  Espanol" 

BARRY  INTERNATIONAL  TELEX  12  7670 

FAX  212-925-7001 

MondaV'Friday  9  AM  to  6:Q0  P.M. 
SaiuFiday  10  Spiri  /Sunday  11-  2pm 

IRT/LEX-**Sprifig  Si    Station  "    Sut>wfty«:  BMT^ 
"Prince  St  Stalion',  JND-"F"  Train-Swy  Station" 
Bu«:  Broadway  #6  lo  Spring  SL  Pat*i-9tn  SiMih  Ave. 
Station, 


COMMERCIAL  RAOIQS 
STOCKED:  ICOM.  Moioro- 
la,  MAXON,  Siandflfd, 
Yaesu.  We  serve  munict- 
pallties,  businesses.  Civil 
Defense,  etc.  Portables n 
mobiles,  base^.  re- 
pealers.- 


ALL 
SALES 
FINAL 


We  stock:  AEA.  ARRL,  Ameco.  Ameritron.  Antenna  SpeciaHsts,  Asiatic, 
As  Iran.  B&K.  Belden,  Bencher,  Binj,  Butternut.  CES,  CLishcraftp  Daiwa, 
Elmac,  Henry.  Heil.  Hustler.  Hy-Gain.  I  com,  KLM,  Kantronfcs,  Larsen, 
MFJ.  Mirage,  Nye,  Palomar,  RF  Products,  Sfiure,  Tempo,  TUBES. 
Yaesu,  Vibroflex,  Duplexers,  Repeaters^  Scanners,  Radio  PubltcalJons. 

WE  MOW  STOCK  COMMERCIAL  COWIMUNICATIOMS  SYSTEMS 
HAM  DEALER  IMXIIRES  INVITED    PHONE  IN  YOUR  ORDER  A  BE  REIMBURSED 
COmftEACIAL  IIAOIOt  *t9ok*ii  A  **rvle«tf  on  p»ml»M. 

Amattur  Radio  Courses  Given  On  Our  Premises,  Call 

CKpert  Orders  ShlppMl  tmm^d lately.  TCLIX  1 2*7070 


Techn1c«f  help  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  ON  R£AE>ER  S£IIVJCi  CAAO 


Input 


Output 


1  '/^ " 

1 .  y^ 

^^^^^^^^^^^^^^^^^^^SmS}^S^^'- 

Ff^ure  3.  Preparation  of  [he  coaxial  cables. 


figure  2.  Circuit  hoard  etching  pattern.  The  gray  areas  are  holes  that  are  cut  in  the  hoard.  The  largest  hole  is  for  transistor  Qi .  The  other  four  larger  ones  are 
for  the  moitnting  hardware,  arid  the  rest  of  the  circular  holes  are  for  solder  jumpers  between  the  two  foil  layers.  The  square  holes  are  for  the  ties  that  hold  Ti 
and  T2  in  place.  Take  care  that  the  input  foil  and  the  output  foil  do  not  go  all  the  way  to  the  end  of  the  board  or  it  might  short  against  the  walls  of  the  mounting 
box  once  the  unit  is  assembled. 

and  output  connectors.  Cut  two  pieces  of  coax  two 
inches  long.  Prepare  the  ends  of  them  the  same 
way  Tl  andT2  were  prepared. 

The  transistor  should  be  placed  on  the  board 
last.  Great  care  must  be  taken  in  handling  a  ileld- 
effeel  transistor  to  avoid  a  isiaiie  discharge  which 
can  destroy  the  device.  The  soldering  iron,  work- 
bench,  and  circuit  board  should  be  grounded  be- 
fore tlie  transistor  is  removed  from  its  protective 
package,  A  ground  strap  worn 
around  the  wrist  would  also  be 
helpful  If  possible,  the  transistor 
should  be  picked  up  only  by  its  two 
drain  leads.  Once  soldered  into 
place,  the  danger  of  static  buildup 
ismimmized. 

A  heal  sink  needs  to  be  bolted  to 
the  transistor,  using  a  flat  washer. 
Thermal  heat  sink  compound,  such 
as  Radio  Shack  276- 1372,  must  be 
placed  between  the  transistor  and 
the  heat  sink.  Only  a  small  amount 
of  the  compound  need  be  used  as 
the  compound  will  squeeze  out 
once  the  bolt  is  tightened. 

When  the  components  are  sol- 
dered into  place,  you  need  to  make 
resistance  checks  before  applying 
power  to  the  amplifier.  If  you 
check  the  resistance  from  the  volt- 
age input  to  the  ground  and  find  it 
high,  it  is  safe  to  apply  power.  You 
can  also  check  to  see  that  there  is 
zero  resistance  t>eiween  the  posi- 
tive voltage  and  the  drain  of  the 
transistor.  The  resistance  between 
the  drain  and  the  gate  should  be  at  least  21k  ohms. 
If  these  conditions  :uc  not  met,  recheck  the  compo- 
nents and  their  layout. 


Figure  4.  Parts  placement.  Mount  components  directly  to  the  etched  side  of  the  PC  board. 

After  the  resistance  checks  are  made,  you  will  load,  and  some  kind  of  power  indicator.  A  spectrum 
need  to  align  the  amplifier.  To  do  this,  you  will  analyzer  would  be  ideal,  but  a  relative  power/SWR 
need  a  2  meter  transceiver,  power  supply,  dummy      meter  will  work  when  attached  to  a  dummy  load. 
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CORPORATION 


9  Autry 

Irvine,  CA  9 27 18 

[714]  458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  HU6GED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRON  I  CAUy  REGUUTED 

•  FOLD  BACK  CURRENT  UUmm  Protects  Power  Supply 
from  excessfve  current  &  contini/o us  sharled  output 

•  CfiOWBAfl  OVifl  VOLTAGE  PfiOTECTJON  on  all  Uodfiis 
lictpt  RS  aA.  nS4A,  RS-BA,  tML  RS-bL 

•  WAjffTAfN  REGULATIOH  £  LOW  fliPPLE  at  \m  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  excepi  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S,A. 


PERFORMAMCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105-125  VAC 

•  OUTPUT  VOLTAGE:  13,8  VOC  ±  0.05  volts 
(Internally  Adjustable:  TM5  VOC) 

*  RIPPLE  Less  itian  5inv  peak  to  peak  (full  toad  & 
low  Jtne) 

*  All  units  available  in  220  VAC  input  voltage 
(except  for  SL^IIA) 


SLSE 


Mooa 


Colon  ContmuouK 

BrAy     etadc     Dul^  lAoips) 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  •  «  7 


IDS* 
lAmps) 


11 


Size  [IN) 
H  ^  W  ^  D 


2%x7%xM 


StilppIng 
Wl  (ills.) 


11 


RS  L  SERIES 


CflntlnuDUS  (CS^  SizellN) 

MODEL  OutylAmpsI  jAmpst  N  ^  W  ^  Q 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS4L  3  4  3y?x6yB;(7Vfl 

RS^SL  4  5  3y^x6y8x7V^ 


8 

7 


RM  SERIES  MODEL  RM-3SM 


•  19''  RACK  MOUNT  POWER  SUPPLIES 

Ctntinuouf 
MOQa 

RM'12A 
RM'35A 
RM-50A 
RM  60A 
'  Separate  Volt  and  Amp  Meters 

R1VI-12M  9 

RM-35M  25 

RM-50M  37 

RM'GOM  50 


Duty  (Ampsl 

25 
37 

50 


IC8* 

lAmpsI 

12 

50 
55 

12 

35 
50 

55 


Size  IfNl 

HxWxD 

5'i4tx19xa% 

5'A  X  19  X  12^ 

5%  X  19  X  \2'h 

7x19x12^^ 

5'Ax19xfly-i 

5^^x19x121/? 

5Vix19x12i^ 

7x19x12^^ 


Shlppini 
Wt  ifbsT 

16 
3d 
50 
60 

16 
3S 
50 

60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 
RS-3A 
RS-4A 
RS-5A 
RS-7A 
RS-7B 
RS-10A 
RS-12A 
RS'12B 
RS-20A 
RS^35A 
RS^SOA 


Colors 


m 
t 


Ciatrmiit 
Ditf  \kmft\ 

2.5 

3 

4 

S 

5 
7.5 

% 

9 

16 

25 

37 


iCS* 

I*  "III 
3 

4 
5 
7 

7 
10 
12 
12 
20 
35 
50 


Slii  ilH) 

I  X  W  X  i 

3  X  4^  X  5^ 

3^  X  6^7  X  9 

3*-^  X  6Vf  X  7% 

Z^m  X  61^  X  9 

4  X  Vh  X  10^/* 

4  X  7^^  X  IOV4 

4Vif  X  8  X  9 
4  X  7^y^  X  Wk 

5  X  9  X  Wk 
5  X  tl  X  11 

6  X  1334  X  11 


Wt.  lill] 
4 
5 
7 
9 
10 
11 
13 
13 

ie 

27 
4G 


RS-M  SERIES 


MODEL  RS'35M 


MOIEl 

•  Swttchable  volt  a/KJ  A/np  meter 
RS-12M 

•  Separate  volt  and  Amp  meters 
ftS-20M 

RS-35M 
RS^SOM 


Cittllilit 

Oitf  \km%t] 

9 

16 
25 
37 


ICS' 

12 

20 
35 
50 


SlZi  (IN) 

i  xmx  • 

4Vz  X  B  X  9 

5  X  9  X  10V? 

5x11  x  11 

6k13^Ax11 


Ihipilif 

WL  |1IM 

13 

ia 

27 
46 


VS-M  AND  VRM-NI  SERIES 


MODEL  VS-35H 


Separate  Voir  and  Amp  Meters  •  Output  Vollage  adjustable  from  2-15  vatts  •  Current  limit  adjustable  frofn  1.5  amps 
te  Full  Load 

Ctitlinii  ICS* 

HiOilEL                                      Ditr  (Aapi)  (Anpsj 

@13,SVDC  @10VDC  @5VDC  @  13,8V 

VS^12M                               9               5               2  12 

VS^20M                             16               9              4  20 

VS-35M                            25             t5              7  35 

VS^hk                             37             n             10  50 


Sizf  [!■) 
H  X  Wx  0 

4^/^  X  a  X  9 

5x9x  10% 

5x11  X  11 

6  X  13^^  x  11 


Slipfiii 

Wt.  |lli,| 

13 
20 
29 
46 


Variable  rack  mount  power  supplies 
VAM-35M  25 

WM-mU  37 


22 


7 
10 


35 
50 


5^  X  19  X  12^ 
^^k  X19X  12  5 


3B 
50 


S  SERIES 


L 


MODEL  RS-12S 


Bui  ft  in  speaker 

MODEL 

RS-7S 
RS-tOS 
RS-12S 
RS'20S 


Coton 
Cray       Black 


• 
* 
4 


• 


ClHtliUiil 

Diljf  (Am|ii) 
5 

7.5 
9 

ie 


tCS' 

Aiips 
7 

to 

12 
20 


Sin  (INI 
H  X  Wx  D 

4  X  Vh  X  10% 

4  X  7V?  X  Wk 

AV7  X  8  X  9 

5  x9x  10^ 


SIEppIni 
Wt.  (Hi.] 

10 
12 
13 

ia 


•ICS— rntsmirtteflt  Communication  Service  (50%  Duty  Cycle  5min.  on  5  min.  offl 


CmCLE  16  ON  F^tADEF  SEI^VItC  CARD 


IBI 


Courteous  30Pfic:9  *  Discount  Pric&M  *  Fmrnt  Shipping 

flLL  CLECTROniCS  CORP. 

Mail  Order  Electronic  Parts  And  Supplies 

RO.  Box  567*  Van  Nuys,  CA  91408 


LASER  POWER  SUPPL  Y 


Epowy  encapsulatod  potior  supply  fof  up  to 

Z  mW  iBwm.  4  l/r  X  1  1/2"  X  1  7/16*. 

In|ivt:  9  Vdc  @  1  an^   Oirtpxji  starting  voftago; 

7lo  8  kV.   Operaling  volugtt:  1.1  to  1  S  kV 

C90araCing  <xirr»n| :  4  to  5  mA.   R«cas$ad 

0.250  Quck  cofin^ct  l«rrninft)i  fof  outpoL 

Cc4or  ood«d  unrs  laads  lot  input 

CAT!  LPS^l  S35  00»ach 


RECHARGEABLE 

Gell  Cell  Batteries 


Uainl«fi»no»  fr«».  rothargsabl*  battafiA^.  kleal  for 
pCHtab^  pcnmr  or  back-yp  po«w«f  tw  cxKnmunicatiofH, 
v«JI«o,  ^Jaitns  olc.  IJsAabl«  in  any  position. 


6  VOLTS  #  1.3  AMP/HOURS 


CAT#OC-6l2 
$6.50  aach 


12  VOLTS  #  10  AMP/HOURi 


Two  6  w>H  10  AH 

as  a  ^rnglfl  12  volt 
package.  Package 
sii»T  r  X  3.94'  X  3.7r 
CAT«  00-1211}  135.00  well 


MOTOR  SPEED  CONTROL 
AND  TIMER 


With  a  minimum  cH 
e^demal  wiring,  thn 
PC  board  will  oontml 
the  speed  and 
duration  of  a  120  Vac 
rvoAorot  oiher  ksad 
up  1o  300  watts.  Whsn 
activated,  rnotDr  will  operots  for  10^  SO  or  40  [tiinulea  or 
oonlinuously  at  high,  medium  or  low  spaed.  To  simplify 
hook-up  we  rocommend  using  our  (Tiembranft  keypad, 
CAT*  KPM  12  ($1  25  aach)  which,  with  slight  modilica^ 
tkjHi  works  welt  with  Ihis  devics.  Instructions  included. 
CATfflilSC^S     S3.00each 


FLASH  UNITS 


^  V  w 


NEW  oofTfjact  flash 

asserr^i|i9s  from  & 

camera  maniiaclurwr. 

Operates  on  3  Vd(& 

Measure  ^  1/2~  X  1  t/4V 

IdaaJ  for  use  si  m  atrobe^ 

wafning  tight  or  attefifkin 

gflttaf,  Inc^deg  a  hook- up  cfiagranL 

CAT*  fSH-t       $3.75  each*  10 tor $35.00 
iro  eor  $325.00 


)i  i  1  >n 


^^^^w^^^^^^^^^^^^^^^^^^^^m 


TOLL  FREE  ORDER  UNE$ 


TEHMS.  Mrvfm/m  ordff  MiOOO  St^ipng  and  handting 
Ibftim 48 contw?9fTt^ USA  $350ptf  ad^r  AM of/vfs 
hdudkig  AK  ^i  Pf^  or  CmmtU  must  pmy  tuisfwjpm^ 
AM  ordmm  dmSvmiwd  n  OAlfOfWiA  muar  wicfuds  sfata 
iJtas  faj  (7  ^%,  /  5%,  7  75%,  $  25%  8  5%}  QLaiMJii 

Cat!  or  Write  For  Our 
FREE  64  Page  Catalog 

(Oiftsjd*  TiM  U.S,A.  S«nd  12.00  P<»tag») 

ALL  ELECTRONICS  CORP. 
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First,  apply  12  volts  to  the  amplifier.  Be  sure  12 
volts  are  reaching  the  drain.  Aho  check  Ihe  volt- 
age on  the  gate,  which  should  not  be  higher  ihan 
2.5  voiis.  IF  it  is  higher,  adjust  R3  to  lower  it.  Any 
voltage  higher  than  that  may  cause  the  ampLifier  to 
go  imo  osciilalion.  Touch  the  transistor.  If  it  is  loo 
hot  10  touch,  the  amptifLcr  is  oscillating  and  the 
voltage  on  Ihe  gate  needs  to  be  towered  by  adjust- 
ing R3.  If  the  gate  voltage  is  tower  than  2  volts, 
adjust  R3  to  raise  iL 

With  the  amplifier  still  on.  apply  1  waU  from 
the  2  meter  rig  on  an  unused  2  meter  frequency 
(use  a  dummy  load).  See  if  there  is  any  indication 
of  power  in  the  output  of  the  amplifier.  At  this 
poim  it  is  normal  if  there  is  none.  Adjusi  CI  for 
maximum  power  indication.  There  still  may  iKH  be 
any  power  going  through  the  amp.  If  that  is  the 
case,  adjust  C2,  C4,  CI 2^  and  R3  until  you  see 
power  on  the  output.  Keep  adjusting  these  compo- 
nents until  maximum  power  is  oblained  without 
oscillation. 

If  you  have  a  28'Volt  power  supply,  increase  the 
voltage  to  that  amount.  The  increased  voltage  may 
cause  the  amplifier  to  go  into  oscillaiion.  Adjust 
R3  until  the  oscillation  stops;  then  adjust  the  trim- 
mers again.  Adjust  R3  and  the  irimmers  until  max- 
imum power  is  obtained. 

Measure  the  current  coming  from  the  power 
supply.  The  MRFI37  has  an  cRlciency  of  approxi- 
mately 50  percent.  Therefore.  50  wads  coming 
from  the  power  supply  should  yield  an  RF  output 
of  about  25  waits,  Al  28  volts  the  current  coming 
from  the  power  supply  should  be  appnnimrilely  2 
amps.  At  12  vohs  the  current  should  k  slightly 
more  than  L5  amps. 

The  amplifier  is  designed  io  allow  the  received 
signal  to  pass  through  when  not  iransmiiiing. 
Check  to  see  that  an  RF  signal  will  pass  through  to 
gel  10  the  iransceiveL 

How  It  Works 

When  in  the  receive  mt^de,  diodes  D2  ihTougfi 
D5  will  not  Londuct  because  the  signal  level  is 
loo  low.  Tl  and  T2  do  not  attenuate  the  signal 
enough  to  be  noticeable,  and  the  center  conductor 
of  the  coax  allows  the  RF  signal  to  pass  straight 
through  to  the  receiver.  When  transmitter  power  is 
applied,  diodes  D2  and  D3  are  forward  biased  and 
conduct  power  to  the  gate  of  QL  Ql  amplifies  the 
signal  and  carries  it  to  diodes  D6  and  D7,  causing 
them  to  conduct  also.  A  small  portion  of  the  ampli- 


fied signal  goes  through  T2  to  diodes  D4  and  05, 
causing  them  to  conduct.  Trimmer  capacitor  CI 2 
tunes  TI  and  T2  to  an  electrical  quarter  wave- 
length, thus  effectively  shorting  one  end  of  the 
transformers  and  making  them  appear  as  open  cir- 
cuits to  I  he  signal.  Thus,  ii  is  almost  impossible 
for  output  power  to  gel  back  lo  the  input  through 
Tl  and  T2,  This  circuit  is  simpler  and  more  reli- 
able than  usin^  relavs  to  switch  from  transmit  to 
receive. 

Coits  LI — in  combination  with  CI  and  C2 — 
match  the  transistor  to  a  SO^hm  input  while  L2, 
L3,  C3,  C4,  and  C5  match  the  transistor  lo  a  50- 
ohm  ouipuL  Bias  is  provided  by  Rl  through  R4, 
atKl  bias  voltage  is  kept  constant  by  zcner  diode 
ZL  Bias  voltage  is  adjusted  by  R3. 

Results 

At  100  milliwatts  (the  low  power  output  on 
many  handhelds),  the  amplifier  puts  out  25  watts 
with  13  volts  on  its  drain.  Remember  that  FCC 
regulations  and  sound  radio  praclice  require  that 
minimum  power  be  used  in  radio  transmissions. 

This  design  gives  25  watts  oui  when  fed  with  I 
wati  at  2  meters  and  ttiih  2S  volts  on  the  drain. 
With  13  vol  IS  on  the  drain,  the  output  is  9  watts — 
as  good  as  can  be  achieved  with  most  popular 
bipolar  transistors  under  similar  conditions.  Fur- 
thermore, ai  13  volts  the  transistor  should  easily 
outlasi  its  owner  since  it  is  almost  immune  to  dam- 
age from  high  VSWR  and  thermal  runaway. 

If  morn  ihan  1  watt  can  be  fed  into  the  amplifi- 
er, there  will  be  more  power  al  the  output.  At  13 
volts,  3  wans  in  will  yield  20  waUs  out*  Increasing 
the  input  to  5  watts  will  yield  only  slightly  more 
power.  Nothing  more  will  be  gained  by  going  be- 
yond 5  waits  input,  and  too  much  input  will  cause 
harmonics  lo  be  radiated.  By  increasing  the  power 
supply  voltage  lo  28  volts,  a  whopping  50  watts 
outpui  can  be  achieved  with  only  2  watis  input! 
Again,  putting  more  power  in  al  this  poinl  will  not 
yield  much  more  output  power 

The  amplifier  will  work  well  as  a  mobile  unit 
with  no  more  voltage  than  the  14  volts  a  car  sup- 
plies. If  you  have  a  12-  to  24-volt  DC-to-DC  con- 
verter, so  much  the  belter. 

My  thanks  to  Will  Payne  N4YWK  for  his  en- 
couragement and  technical  assistance— without  his 
help  the  project  might  never  have  worked.  Also, 
thanks  to  my  XYL,  Carolyn  KC4NBE,  who  edited 
ihe  manuscript. 


Parts  List 


C1,CZ,C12 

C3 

C4 

C5 

C6 

C7 

ca 

C9X10 
C11 

02,  D3,  D4,  D5 

Lt 


4-38  pF  tnmmsr 

56  pF 

5-30  pf  tnmcrter 

680  pF  sihref  mica 

0-01  iiF  *sc  ceramic 

100|iF35-voii 

DJ  ^F  ch^ 

500  pF  feedthrough 

0.01  mF  dup 

3.5-voii  2enef 

ir44l  48  high  speed  switching  diodes.  Radio  Shack  276-1122  of  equvalenl 

Zttftis OSO" id  tl€  enamel dosewound 

1-1«  is^  0.2*  i  d  il6  enamel  dosewound 

2  turns  0  3^  r.d.  116  enamel  ctosaMOund 

UOorM  MRF  f  37  Of  d(Mv#ent  * 

lOh  1/4'wan 

tOkvaiiatili 

IJk  1 2'^vaB 

RKfto  Sfiack  273*102  100  |iH  Rf  c^K^e 

2DtijrTm0.30'  i.d^  it6enaiTieldcs€wound 

17-1/2*  RG'Se/u  coax  co4ed  iowi  toops 

An  elched  and  driled  PC  board  iS  avaslaWe  *ck  S6  +  Si  ,50  srtppiris^'rwKlfeng  per  order  fr^m  FAR  Gfcusts  1BN640  Field  CouO. 

lKrdeelL60na 

'  The  MoioToTa  WRF137  is  ais(>  available  tor  |24  +  shipping  horn  RF  Parts,  Box  700,  San  Marcos  CA  92060 

Phone:  (BOO)  737-2787  Of  (619)  744-07CO. 


R2 


L2 
L3 
Qt 

m. 
m 

R4 

RFC1 
RFC  2 
11.  T2 


RAMSEY  ELECTRONICS 


COM-3 
$2795" 


2  WAT  RADIO 
SEHnCE  MONmiR 


tn.  For  shops  big  or  amtf .  me  COM-3  Jtiiiera  mhwiicocl 
rayuliHwa  Hor  ■  tirlMc  pnce— and  oar  new  lease'  |vq- 
grvri  aIowS  you  to  own  1 COW-3  kr  to^  lhjr>  13^00  d  <t^  ■ 
featwvs  •Oire^  «rttry  Ko^ftnvti  with  pfD^anmal:  f> 
memory  *  Audio  &  iraiwTwicf  ft^quencjr  ooi;tf^er  H,EO  ba^^ 
fip'apfi  troquoncyMKnor  cHivMticin  itspiay  "OI-ID  000  ^V 
Output  Mnwfs  'Hi-gn  riBC9iV9  ii>nartrtrtty.  Ji^s  man  S  uV 
>100  iiKr  10  999  J99S  MHjt  •Conhnuous  frequency  oower- 
agfi:  •Tramrrhi  ppolaGtion.  yp  lo  lOO  *atts  •CTS  tone 


RS6-10 
$249S» 


mfTHESIZED 
fKNAL  GEHERATOR 


atoT  ideal  feor  th*  igktj 


afevmnitv*  ID  ]ff  S7.CI0C  ..  ^ 
h4fd  MptWig.  tHA  «»y  to  use  ger 
as  iwel^ulbrprcKhicSicnVsL  Leased  tar  tessi^un  13  00  « 
o^  F«stur«9  •lOQkMzlDtQ9MHz*TOOHzresolidH3nto 
SOOMHf  300Hi:«bQwe«-13Dto-10dBi^Qui|)ulranoe 
"0  t  i^  oulpul  makition  •AM  «nd  FU  mo^UHaqn  «j|C 
progrBmnm^le  fwcfnorws  •OiH^i  'WUietiStMi  #i  w]li9i  dB, 
dBm  iirtin  instdrvt  ciiny«r^»on  t>€tw^ri  units  tPF  ompiit 
rev«>v  pownf  pitjiecseft  'LEO  ct^play  ol  ai* 
tftra — rio  onjitog  gyessworhl 


FREQUENCY  COUNTERS 


CT-70  7[IKilT5S5MHz 


CT-90  9  DIBIT  SOQ  MHz       CT- 1 25  9  DIGIT  L2  GHz 


Rumsey  Eioctrcmlca  t>as  tioftn  Fnaniffacljring  e^ec- 
iranhc  test  gear  Tur  avet  1 Q  years  Sfid  Js  ^Eico^nizsd  Tor 
Its  lab  quality  producti  m  tarealdlirougn  prices.  AdI  c^f 
Dut  counl^na  tafty  a  Ml  anc-yeaf  warranty  on  parts 
a,Tid  latmr  Wa  lal^fl  groil  prjd«  m  berng  Ihc  largest 
maniifsciuref  of  loA-cosJ  counters  m  the  entire 
USA  COTtiparg' tpjH^iticofions  Ouf  counters  arc  ftjlt- 
lealuj^ed,  ii^m  aud^o  lo  UHf.  wiiti  FET  high 
impedance  inpot,  pnaptf  wive  shaping  drmHtry.  and 
fOmaiim  riign  Quality  epOKv  giss^  piaied-ltifu  PC 
bDvd  consf rticf lofi  AI  miili  msw  1  004b  manufactunBd 
ti  0ie  U  S  A  Ai  ccHjMan  leitteire  i  0  ppm  acgfacv- 


NEW  CT*250  2.5  6HZ 


ACCESSORIES  FOfl  COUNTERS 

Telescopic  ship  errtonnft — BtJCplugWA-iD    _   . 
High  rmpedrinco  probe,  jighl  toading,  HP-t 
Luvf-pa&i  iKOfina.  audio  use.  LP-l 
Direct  pro^V.  penetal  purpose  use.  DC- 1       .        . 
TiH  tkad  elevaio»  cojrit^r  lor  easy  vowing,  T1-7& 
Aschdrgseibk;  untio'fnal  Eian«fy  pat^.  QP-< 
Ct^Wfjwenttmetiase.  0  i  ppm  accuracy.  OV^T 


$1195 
£t«.95 

S1695 
S9  96 
$B% 
59  06 


ALL  COUNTERS  AfiE  FULLY  WIRED  &  TESTED 


HOQIL 


CT-W 


CT-TO 


CT-90 


CT'lK 


CT-250 


PSIOB 
I      Pn^calef 


TREo'flANGi'TsENSmviTY 


20  Hij-«00  UHz 


a0Hr-46OK*M2: 


iHKiffyaOGHz 


divkd«by10OO 


<  25  TV  re  500  M*^ 


<50[nVtDl50MHl 


<:l0niV)o15OMHz 
'C  150  TnV»  600  MHz 


<2SfiiV}oSCMHz 

<l5mVlP500MHz 

<1D0raVt]lGHz 


cZ5mVlD5DliH2 

<  10  mV  IJD  1  Gkiz 
<50tnVlo2J5QHi 


<5QmV 


DIGITS 


i      IHiuIOKl  lOQHz 


9 


RESOLUTION 


IHz.  iuHz 


0  1H7.  lOHi,  KWHz 


0.1  H2.  -  Hel,  lOHz 


0.1  H£.  tK£,  lOKzL 


lol  AGUE 


SPEED  RADAR 

complete  kll 
S8-7 


New  low-cosl  mfCfOwQve  Dopplor 
fadar  kit  "clocks"  -carp,  pljinqs,  Peal's, 
horses,  tMk^s  fir  any  larg«  movliig  ob- 
ject Operatsf  at  2  @  GJ4/  whh  up  to 
iM  mil*  ranftfl  LEO  i^ignd  ^adoul 
displays  specif  in  miles  p«r  houf ,  hilo- 
meiers  per  Naur  or  feet  per  escoodi 
Earphone  auipiit  aliowis  Itir  iisteningi  lo 
aciualdoppter  5biti  UiH?s  iwo  1  ^  col- 
iee  cans  tor  anienna  (nol  <indudedl 
ajifl  runs  on  12  VDC  Easy  lo  build- 
all  micioittsi/e  oitvAty  e  PC  sinpdtrie 
A8S  pta-5]ic  casu  m\U  %fiCi&JY  W^P^*- 
ics  tof  a  pro  Visional  loo*  A  v#*y  uie- 
fui  and  ftih-el  tun  I14. 


MOADBAND 
PREAMP 


^4 


Boos)  I  hose  weak  s  ignill.  1^'  jiHiur 

scanner,  TV,  stioriwave  rtmtiirfn- 
qi^ncy  coujiler.  Flat  2:5  d  9  ^tilTi  1  lo 
1CKX3MHj!.3dBNF  BNC  cflnmJCtors 
Runs  on  12  VDC  or  1 10  VAC 
PR-2,  wired,  IncliMJes  AQada|3ler 
.,      ,.    S&9,35 


2M  POWER  AMP 

Easy  to  butbi  powei  amp  has  A  times 
power  ^ain,  1 W  ^ ,  BW  oift.  TW  \n. 
I6W  oui.  5W  IS  lo*  40W  mK  Same 

amp  as  leatured  m  rrvamy  hAm  mag- 
BZIne  articles   C^firr^plol^  wilti  all 

parts,  less  ctoe  and  T-R  ruHlay 
PAi.4{nVpiir«npkii  t34  95 

Tn-1.nFssiHdT-nr«tayliH   S11.9S 


UlCfiOWAVE 
liHTmJSIOlN  ALARM 

A  reaJ  m»c^£»wBve  PappJef 
sensor  thai  ¥f»  dw*a  a  hu^ 
FTvan  as  ^  as  10  lawl  away 
Qper^Bs  on  1  3  GHi.  and  rs 
not  aHedeo  try  rieai.  fagM.  v 
via^iona  DrrvfiS  y|a  ^  tOO 
mAiadpulL  mrmaRy  opi-n  or 
dosed  luns  on  1 2  VDC 


TD^fE  DECOOER 

A  xinpi'^fi  ipne  cMcwwr 
an  a  sinps  PC  Board  fi'"> 
rurK  *O0-M(JO  fit  itl- 
lustatitt  rangt  vi  SO-turn 
por,  TOira^reyuianart.  MT 
IC  Usitiil  iDT  ichjch'tDnt 
bur^  detection,  FSI^;,  f(c 
C^  a\so  kw  u wl  ^  A  i^a- 
ble  ione  sncoder  Pufieon 
5  lol  2  volts 
C<9nn(^Qkll.TD.1    |£.9:t 


TFCKLESUK 

A  shtsti^iog  titl  BNnJi- 
ing  LED  atlracli  v\C^ 
hms  to  pick:  up  mn^y- 
cena-iochking  can  — 
you  watch  itig  l^iini 
icfeai  tot  offioe  dniis. 
ftame^  neseir  kimm- 

TS^kii  19  9S 


WUSIC  HACHmE 


ftrs  ofi  ?w  aaery  gr  vrf  tri^&- 

OV^.  ■EBHHI.  ^i^Hh^  m/nnt 

■nd  ^gaiiili  Hflps  aai  |iac% 
Add  otf  cese  sei  tar  a  lexaarm 


VOICE   ACTIVATED 

Voictf  BCii^vited 

•iwitch-  k'il  provides 
.^wiEctted  (Output  whth 
currani  capabHity  up 
lo  1(X)  mA.  Can  drive 
relays,  lights.  LEO,  or 
even  a  i^ipe  recordsr 
motor.  Runs  on  9 
VDC, 

VS-1  Hil  .    .  $^.H5 


LIGHT  SEAM 
COMMUNICATORS 
TfanSrtlils  audio  o^er 
inlrflf&d  bBiam  up  to 
30 '—use  simple  lens- 
H 10  gci  up  ID  Vi  mae' 
Humtr«e.  uses  30  kHt 
catnitr  {jraat  fw  wsb- 
te«4  v^rphones  or  gn- 
danecufiie  "bug'^ 
TrananriHef  *  rvceiv- 
«'se(.lB56     S1995 


PRICE 


5199  95 


S13995 


$169  95 


$189  95 


S249  95 


&a9^ 


FM'3 
SHOWM 


Pic4(  Iheunit  Ihat's  righl  For  you.  All 
Units  transmit  stabN?  sigmil  In  9Q- 
1 0eMHz  FM  band  1^10300'  except 
for  hi  power  FM-4  {hat  goes  up  to 
VS  mile 

FM-t.bEisicimit SS§5 

FhA-2.  as  atiQve  but  luiih  added 
Ttiike  preamp    .   .    .    ,    ^  S7.9& 
FM-4 .  toog  range,  hi  b^  pO*ef  "Vilh 
very  ^pnsAive  audio  section,  picki 
ijpvni^e^lO'away  %i495 

MC- 1.  nvKOittrrsensalivemike'car^ 
indgekwFM'^^^  ....  $23S 


PAClCET  PA0»O 
Tho  ri»B  uri^r^jom  an*  ayaift&ie 
ky  ine  Cormodeim  ^  {P44A^ 
OinAaieM^PC(P-eu>  Eey» 
»aAbly  NO  TUNI**G  Iri 
4idH  f l^£  (Ml  aCAwa^  PC 
Sgvd  and  Ftfl  DgcijnMftBliart 


lOT 


CASE  CW 


I12JS 


LO  I^O^S£  PREAUPS 

Waiie  ;ii5t  r^ciewer  c{>nia 
AUVB  Smafi  5«ze  tor  aaay 

onpu?  kw  pe4fc  PCrtefWiiflCB 

Eifceflfent  qa^n  and  no***  *ift- 
ure — giiSf  arfteed  Id  tmproya 
r^eception'  Specify  band 
2JW— Pfl-iO.  220  JylH2-P« 

20.44GMHZ— PfMO 
Eachicti  $ir9S 


TELEPHONE 
TRAMSKITTER 
h^irtHSffed  with  proFo^- 
sionaJ  performance 
Self-powerflid  from 
phone  lin«.  tranamiii 
in  FM  broadcast  band 
up  lo  Vd  mile.  In^iaNj 
easily  anywhere  on 
phon$  iine  or  inalde 
phonal 
PB-1hlt 514.9& 


NEW 


FM  flAaiO 

Fuli-ll^dg^d  superheL, 
micro v&lt  sensitivity, 
IC  detector  and  10  7 
MHz  IF  Tunes  Std 
fM  trfOtSdcaai  iiona  as 
well  a$  Jafge  piMii£>nt 
an  each  end  ideal  tot 
"ijug""  jwaHVBT,  hob- 
o-y  eipefjmenit  or 
9V9f]  as  f  TW  rabiff' 


SPEAKER  PHOME 

Tift  OPi  the  prKjne  hands  free  grea:  10  pijt  m 
thop  or  sheck.  pre^£  the  button  to  anawtr— no 
ifClLtal  phone  needed  Wtirks  sen>e  as  commer^ 
cini  unili^,  Talk  from  anywhere  \n  room,  phone 
l'.n*  powETFod— no  battery  needed  Supt>r  for 
family  and  con  lore  nee  calls  or  buy  two  lor 
hands-ireo  inletnom'  Add  our  case  set  iof  a  pro 
iook, 
SP-1  SSS.95       Case-CSP     .      $i5  9S 


SUPER  SLEUTH 

A  ni^^iO!  sensitive  am- 
pNli^f  which  wril  pk!:h 
up  D  p**^  drop  ai  t5 
teal  I  Gfeal  for  monr- 
loh-ng  ttaby's  roon™  Of 
II  general  purpose 
aiiplifter  FuflJWrms 
output  timts  on  6  ID 
IS-  voirs,  uses  a-*5 
ohmtpeaker 


BROADBAND 
PREAMP 

V&ry  popular  sensitive 
a^J-purpo^  presmp, 
ideal  for  scanner, 
TVs  VHF^UHF  rjga, 
couniers.  Lo  noise,  ?Q 
dB  gam,  100  kHz-1 
GHz.  9V-1E  VlJC  Op- 
eration. 
SArlM  St4e6 


•2  METERS 


•223 
•440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SYtSlTHESiZeD^-NO  CFtYSTAi^S 


Bw  price  tjanier  em  FM  tigs*  The  FK  i*  ideal  fo*  shack, 
patMiB  V  ffWbie  The  «iCle  IteeiuefKy  coverage  and  programmaU*^  re- 
p«atar  tpMv  malus  ifie  FX  the  perfect  tig  ka  Amaiftui>,  CAP  or  WARS 
applications  Packemis  r«aily  appredale  ttw  dedicmid  padksl  pori, 
tRUE-f  M  '  signaJ  «nd  iliiip^  n^ant  T/R  awiichino  High  ae»M  p«dvt? 
Mo  pfoiWeni  T««hw  ciode  programmad  crianmHs.  Sn  Rf  cMptiL 
«*nMiv«  dim  mniMiJOn  neceiver  and  jno—n  EASV  aisembiy  Why  piry 
rnofv  *or  a  tiMd  lorBi^  1^  wtvn  )PDU  cart  iiav*  01^  AMERICAN  IW^^ 
youl  id  i»s  Carries  cowj^tete  less  C3»  vk]  smoiwr  mte  Order  ouf 
maichMg  ^^se  and  knot}  set  lor  ti^  pm  iooi. 


$149 


95 


FX<14eUlC2MaMrm)    .. 

FX-440  M 13/4  Uetsfsl 
C??C  miichtfig  1 


*149S5 
f  24.9& 


2  MTR  ft  220  BOOSTER  AMP 

HIere's  a  great  booste'  for  any  2  meter  or  220  MHi  handnhflM  imM. 
These  power  bDosiers  deliver  over  30  wans  of  ou^pur,  aiioviniig  you  to 
mt  the  repealer';  hil  qu^e'inq  while  me  low  notM  ptHmp  rernarkabFy 
imprtrves  reception.  RHamsey  Eiectronitcjs  rw^s  soUMiouiands  of  2  meter 
amp  kits,  bul  now  we  oflBT  completely  wired  artd  taifod  2  mtrtBr.  as  welF 
u  220  MHf.  units  Both  have  all  th«  features  of  the  ttlgh-priced  boost- 
en  at  a  fraction  of  the  cost 
P Ar  1 0  2  MTfl  POWER  BOOSTER  ( 1 0  X  power  g*ri  | 

Fully  Wired  &  tested ..,» i.,,  .»t..f .  $69.95 

PA-SO  22^  ivtHz  POWER  BOOSTER  (3  X  power  gain) 

Fully  wwed 4 tasted , .     h.,*,^,  JSS.95 


# 


i    f  !■    W  *rB    j.wi 


^^"^ 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30. 40.  OOM 
CW  TRANSMIHERS 


iMHpKw' 


ft#  If     ^ 


20, 30, 40,  OOM 
All  Mnfe  RECEIVERS 


Jom  fhe  fun  on  QRP^  ThousarKls  of  these  minKi^i  Now* 
be«n  aau  and  inns  ol  OX  coniaets  hav«  bbVi  madm. 
imagwitt  aRorking  Ea^rn  Europe  witfi  a  S30  IfananM- 
ler--inat's  hain  fwto  al  (IS  hess*  Thasa  CW  rig»  ii*  ideal 
mmm  TO  The  psceivBrs  al  right  They  iun«  mo^pomion 
venefeie  ctf^si  control  tone  poptJar  ORP  XTAL  indud- 
ed) .  one  i*3di  oulptrf  and  bi^-41  antvma  iMtch.  Rmiv  on 
13VDC  Add  Div  niA^hing  case  and  krtOb  HI  Njr  4  rtan^ 

^^rf^^lHi^^^     av^^.^BN  bk^b^li     ^^t^J^^^ 

eoihe  nncsneo  loaa- 

YourdvjinatbafHb t^m 

(SpKty  iHKtCSRP-^,  3&.  40  or  00) 
|yUb;hngc«aaAlniAHt.CCHV  tlf9« 


E-Z  KEY  CiyiOS  KEYER 


Sencl  perted  CW  vnthm  an  fien''  cf  rscwrMng  thia  kii> 
Euy-to^hAI  lilt  has  wleMne  oeo^Kor,  speed  a?ntroi 
and  kayi  nxMt  any  trBTsmitbir.  Rxjffi  tar  months  on  a  9  V 
battery  SQ^p^nge  maniiai'  gnres  iiisas  on  rnaking  yotir 
own  i(e¥  fof  *^sfr3  Fiavmgs.  Add  ogr  malchin43  c<rae  sel 
for  complelB  station  look. 

CWrkil    ... ...  524  05 

M«{c;r^^^g  case  km*  set.  CCW  ..  -.    tl2.&5 


ACTIVE  ANTENNA 


Cramped  lot  spaced  Get  longwlne  p^rfprmanc:^  with 
thiA  deikiop  anionna.  Pfoporly  designed  unit  has  duni 
NF  and  VHF  circuitry  and  built-in  whip  antenn*.  as  well 
as  external  jBck  RF  ^ain  control  and  9V  oparnllor 
maketi  unFt  Ickrat  for  SWLs,  traveling  hama  or  $pBnr»er 
burtft  it\Ht  hMd  liPlt^r  re^plion  The  meichjng  case 
ind  knob  sel  gives  1  he  Linit  a  tiundrsd  doflar  Idokl 
AA'TKH     .  ..    *2*.9S 

Match  Ing  case  A  knob  set,  CAA  |12  95 


SPEECH  SCRAMBLER 


Communiicste  m  loiaJ  priva^  ow  phone  or  radio  Kit 
leatures  lull  dlupic«  oper^lxin  uwig  trflquervry  \nvm- 
^on  Bo^h  mihe  artd  speaker  or  in«  k^oot  oonnactKMif 
Eaty  NMkup  IP  any  radio,  and  telephone  lae  f  equETM 
nodked  comBction;!^Easyiol:HJiJd2lCcirc4jii  CaiiatiO 
be  ;j$ed  ^  dexAambie  n^iy  2-way  radio  fiQRiif  Firt- 
Hh  your  M  oBiHtfi  the  hanct^ome  casm  &  knpb  »vf 

ss-7  M  ....,.,.,-  tas  9$ 

Matching  case  A  ^jwfa  set.  CSS     !!'''.,.  1 12  95 


Bu4ld  your  Durn  rninr  ham  WnSt)ti. 
AH.  CW,  S3B  reoeiwefs  iiise  dinect  omvenhin  deugn 
with  NEfi02  IC  as  teadured  m  OST  and  AAAL  hand- 
:  -.  .<Ki.  Very  sersitive  varacior  tuned  ovar  anera  tiand. 
Fjenty  ol  m^aiiat  wilufi*-  Hufm  on  fV  baMiy,  Vary 
EASY  m  bim±  late  df  hai  Md  aducatsonal— idail  ter 
begavMToroldpm  New3D-pagainamial  Addda^aa 
«t  tor  iie#4oed  proiesamiul  look 
V0vc»VEsiifbft«ts  IS999 

(Speciy  i»Kt  HR-ao,  HR-ao.  mIMd.  Hm»} 
tl^:hiig  case  &  knob  set  CKl  S12  9S 


2,  6, 10[VITR,220 
Fti/I  RECEIVERS 


SHORTWAVE  RECEIVER 


Keep  an  ear  on  the  local  repealer  ^st^,  monitor  the  oops, 
cheek  out  the  weather  or  Junt  plain  fislen  arour>d-  Ihaaa 
sensilive  superhet  rei^ivi&rs  are  JirtI  Ihfl  tichal.  Th*y  ty ne 
any  5  MHz  portion  of  the  band  and  haw  imoolh  vatavlor 
Inning,  dual  ODnvension  wtth  ceramic  IF  tlltar^i  AFC,  ad- 
lustable  squelch  and  plenty  of  speaker  volume  Huns  on 
9  V  bdllei^  and  performance  ihpi  nvals  the  big  rugs'!.  For  a 
compiele  ftn^shed  pro  loon,  add  our  rTialcttlng  case  ar>d 
icnob  set  wiltn  scrEjened  grapfiics 
FM  cornmumtitions  receiver  kJl  .   £29.95 

Specify  tjand-  FR  14^  t.2m].  fR6  (Smj.  FRlO^lOm].  FFV 

220  {220  MH/3 
Mdtct^fTig  case  &  krtols  set.  CFR    ,  t13  9$ 


FM  STEREO  TRANSMITTER 


R\m  jrtwr  oMii  daraa  FM  ^dkm'  Trar^mk  a  Habie  sigi^ 
m  Itw  standiard  IVbnMdcMiCitAillthrtHighOiit  the  hotse. 
dOffnotnB^|hbortwt>d-CtanfTeci»aaaiy|plirieo^itpi4son 
CO  playe-,  tape  decs  eit  Runs  on  flV  tiiatiary.  h^ 
aitetTHliwf^antenniaandeilainJaHiiBiaiacii  AddPur 
ease  set  ior  a  '^asgx\"  loold 

FW-IOfc* %29m 

a^e BSt,  CFM  'swrxwrvip'    JiZ-SS 


AIRCRAFT  RCVR 


Famaiiie  ncefwr  that  captures  Ow  wor^  with  jm^  a 
1 2*  antannal  Can  recaiwa  any  2  MHz  portion  ^om  4-1^  t 
WHf  True  st^e^hel  has  srr»oth  hfaractor  tuning,  AGC 
RF  gain  control  pFenty  of  speaker  votu me  and  t  jnii  on  a 
9V  baiiary  Fascinating  ScouL  school  or  tiub  pro|«ct 
provider  hours  of  fun  for  ^ven  the  most  seriouQ  DXap' 
For  the  caf,  considef  n\tT  shortwave  converter  Two 
switchabte  bands  [iiri  3-22  MHz  iange|  each  1  MHz 
wide— tunable  on  your  car  radio  dial  Add  some  anjtf  rest 
to  yojr  drive  home! 
ShorTwavQ  receiver  hit.  SRI     ,..,,,,.,<<<■ 

Sttpr^wftvo  cofitertsr  kil,  SCI  . . ,,,■■-    1 

MalCh  Infl  case  sol  lor  Sf^t.  CSR 
Matching  ca&o  set  tor  SCI,C50  ... 


S2Q.flS 

$37. 9  & 
*l39!j 
$12  95 


^fear  e^^cittng  aircraft  communications — -pictc  up  pjlanas 
up  to  100  miles  awayF  Receive  110^136  MHz  AM  ^ir 
band,  smooth  varactor  lunirig  superhei  wnlfi  AQC.  co- 
ramk:  lifter,  adjustable  sC|ueich.  eJcceHon!  ^nsitivily  and 
Ids  ol  speaker  volume.  Runs  on  9V  balta^  Great  lor  air 
shows  or  just  tiarvging  around*  Ihe  airporlt  New  30-page 
manual  details  piloi  talk,  too,  Add  case  sot  for  "pro" 
look 

AR-I  kll   ,  $24.95 

Maichlng  case  set,  CAR  .,,.„., $1^.95 


t EflMS .  Sj1iilKlief«  .guari  mlB'^  EHanniv  lof'  1 D 

<l*|ff   J>  nnl  |lll<ilH<d  letuin  in  anginal  'Ofm  lO'  ft- 
tunii    'Jl4(t  &3  r£  l^r  E4nif3ping   handling  .feJid  in.- 
UTAnce  •Foi  (in*iqn  ort^ri  add  2&*ii  ^c  vji-Tpc  e 
(I141I  «COPlU  S  ontf^  Addis  DO.  ^OfHen 
iiFtripi  Hi   iOd  tt  W   'ttV  rvsichen'E  xAd  7** 
t»ir■%^m^  *W-iJjt  parts  warranty  on  nt pan* 
« I  -ytMt  ptttk  4  iKbCH  vLUtanty  an  WHta  ui*>1b 

RAMSEY  ELECTRONICS.  INC. 


PHONE  ORDERS  CALL 

716-924-4560 

FAX  716-924-4555 

733  CanainB  Parkway.  Victor.  NY  14564 
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by  Larry  R.  Antonuk  WB9RRT 


Number  7  on  your  Feedback  card 

EleclranJc  Distributors  Co, 
325  Miil  St.  N,E. 
Vienna  VA  221 80 
Telephone:  (703)  938-8105 
Fax:  (703)  938-6911 
Price  Class:  $385.95 


The  DAIWA  DP-830 

Digital  SWR  and  Power  Meter 

Simultaneously  measure  power  and  SWR  from  1.8  to  525  MHz. 


There's  always  been  a  sure- 
fire way  to  tell  a  hard-core 
hann.  He*s  the  one  with  the  ex- 
pensive wattmeter.  A  quality 
wattmeter,  with  all  those  ele- 
ments and  the  case  and  every- 
thing, can  easily  cost  more  than 
a  cheap  HF  rig.  You  can  be 
sure  that  it  someone  shells  out 
that  kind  of  money  for  a  piece  of 
test  equipment,  he's  really  into 
ham  radio. 

Fortunately^  the  people  at 
DAIWA  have  made  owning  a 
quality  wattmeter  a  little  easier 
for  the  the  rest  of  us  non-hard- 
core  types.  The  DP-SOO  series 
of  wattmeters  sport  top-of-the- 
line  features,  accuracy  equal  to 
the  industry  standard,  and  a 
price  that  won't  blow  the  ham 
budget.  The  DP-810  covers  1.8 
to  150  MHz,  at  0.1  to  1500W, 
and  has  a  list  price  of  $26595. 
The  DP-820  covers  140  to  525 
MHz.  at  0.01  to  150W,  and  lists 
for  $295,95.  The  deluxe  DP-830 
covers  both  of  the  above  bands, 
and  throws  in  a  four- time-zone 
clock,  for  $385.95.  Ail  three 
units  read  SWR  from  1:1.0  to 
1:5.0,  and  measure  PEP  as  well 
as  average  power.  The  units 
have  a  power  reading  accuracy 
of  7%  of  full  scale  for  average 
readings,  and  12%  for  PEP 
readings.  Readings  are  dis- 
played on  a  2-1/2  digit  LCD  dis- 
play. Six  AA  batteries  power  the 
meters,  and  a  power  lead  is  in- 
cluded if  you  want  to  power  the 
unit  with  your  own  a-to-15-volt 
supply. 

Wide  Frequency  Coverage 

The  classic  problem  with 
wattmeter  design  concerns  the 
need  to  use  the  unit  on  a  wide 
range  of  frequencies-  This  is 
certainly  the  case  for  the  radio 
amateur — even  an  entry-level 
ham  may  find  the  need  for  pow- 
er measurements  at  28  MHz 
and  146  MH^,  quite  a  range  in 
itself.  As  the  frequency  Increas- 
es, the  capacitance  and  indue- 


Photo  A.  Front  view  of  the  DP-830  digltai  SWR  and  power  meter. 


Photo  B.  The  DP-830  happily  sitting  on  a  transceiver.  Note  the  simuita- 
neous  display  of  power  and  SWR.  Relative  power  is  also  shown  by  the 
bar  graph. 


Photo  C.  interior  view  of  the  DP-830,  showing  the  housings  containing 
the  two  sensing  units,  and  the  battery  housing  attached  to  the  bacii  of 
fiha  main  board. 


tance  inherent  in  the  sampling 
circuits  changes,  causing  inac- 
curate readings.  This  has  tradh 
tionaliy  been  solved  in  one  of 
two  ways.  The  first  method  is 
simply  to  limit  the  design  fre- 
quency of  the  instrument  As  an 
example,  most  wattmeters 
found  in  the  average  ham  shack 
are  designed  for  the  HF  bands, 
say  2  MHz  to  30  MHz.  These 
will  be  relatively  accurate  over 
most  of  the  range,  and  tend  to 
be  a  little  less  than  accurate  up 
near  10  meters.  The  second 
method  involves  changeable 
sensing  elements.  These  ele- 
ments, often  called  "slugs/'  are 
built  for  a  small  band  of  fre- 
quencies. As  the  frequency  of 
interest  is  changed,  so  is  the 
slug,  ensuring  a  correct  reading 
(as  long  as  the  correct  element 
is  used). 

Features 

The  DP-830  takes  somewhat 
of  a  combination  approach  to 
the  problem.  It  uses  two  sepa- 
rate sensing  elements,  one  for 
1 .8  to  1 50  MHz  and  one  for  1 40 
to  525  MHz.  The  proper  con- 
nections to  each  element  are 
made  via  the  back  panel — two 
"N"  connectors  for  UHF,  and 
two  "SO-239"  connectors  for  the 
HR  Both  transmitters  can  be  left 
hooked  up  at  all  times,  and  a 
front  panel  switch  selects  one 
element  or  the  other. 

Other  front  panel  funcltons  in- 
clude the  TIME  selector — tap- 
ping this  button  selects  one  of 
four  different  time  zones.  Set 
one  to  local,  one  to  GMT,  one  to 
the  buddy  you  have  that  sked 
with,  and  the  last  one  to  .  . .  ??? 
Whatever,  it's  there  if  you  need 
it.  A  nice  feature  of  the  time 
function  occurs  when  the  unit  is 
hooked  up  to  an  external  sup- 
piy.  When  left  in  the  TIME 
mode,  the  unit  kicks  in  to  read 
power  as  soon  as  the  transmit- 
ter IS  keyed,  then  swKches  back 
to  time  mode.  (One  of  those 
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features  you're  glad  that  somebody 
thought  of  .  .  0  A  BAR  GRAPH  switch  tog- 
gJes  the  15-segment  bar  graph  on  and  off. 
An  SWR  BEEP  function  causes  the  unit  to 
beep  in  different  ways,  depending  on  the 
level  of  the  SWR.  MusicaUy-incHned  hams 
will  fmd  a  chart  in  the  instaiction  sheet  that 
relates  the  different  SWR  levels  to  the  mu- 
sical notes  that  will  be  produced-  For  ex- 
ample, an  SWR  of  1.30  equates  to  three 
"D  sharps"  fallowed  by  one  "E  flat."  While 
most  of  us  will  use  this  function  only  as  an 
ongoing  alarm  system — anything  other 
than  one  beep  means  trouble — this  is  an 
extremely  valuable  feature  for  sight-im- 
paired operators,  or  anyone  who  wants  to 
rapidly  tune  up  an  antenna  for  minimum 
SWR  without  having  to  see  the  meter  The 
front  panel  controls  are  rounded  out  with  a 
PEP/AVERAGE  switch,  a  POWER  switch, 
and  recessed  time  set  controls. 

The  physical  construction  of  this  unit 
leaves  nothing  to  be  desired.  Both  RF 
sensing  units  are  enclosed  in  metal  hous* 
ings,  mounted  inside  a  stylish  metal  cabi- 
net. Simply  picking  up  the  DP-830  is 
enough  to  convince  you  that  this  is  a  quali- 
ty unit.  The  unit  looks  good  enough  to  war- 
rant a  permanent  spot  on  the  operating 
shelf,  but  is  tough  enough  to  be  used  mo- 
bile, or  in  a  service  environment. 

Operation 

Operation  of  the  DP-030  was  very 

straightforward.  Simply  pop  in  the  six  AA 
batteries  (yes.  they're  included)  hook  up 
the  transmitter's)  to  the  appropriate  con- 
nectors, set  the  clock,  and  you're  in  busi- 
ness. The  unit  was  well  within  specification 
when  compared  to  a  lab  standard 
wattmeter.  In  actual  ham  shack  use  the 
unit  performed  flawlessly.  The  bar  graph 
meter  was  very  responsive,  and  would  be 
quite  useful  for  tune-up  operations.  The 
ability  to  see  both  forward  power  and  SWR 
simultaneously  Is  a  real  plus,  although  a 
reflected  power  reading  ^s  not  available. 
The  unit  autoranges,  and  perhaps  the  only 
feature  missing  is  a  "range  hold"  switch. 
For  those  of  us  wtio  operate  right  around 
150W  (the  point  where  the  unit  switches 
from  W  to  kW)  it  would  prevent  the  unit 
from  flopping  between  149W  and  0.151 
kW,  and  the  corresponding  change  In  the 
bar  graph. 

The  only  weak  point  to  the  DP-830  con- 
cerns the  documentation,  written  both  in 
Japanese  and  broken  English,  Considering 
all  of  the  starving  technical  writers  around, 
it's  amazing  that  DAIWA  didn't  hire  one  to 
give  their  manual  the  once-over  before  it 
hit  the  press.  The  operation  of  the  DP-830 
is  mostly  self-explanatory,  so  this  is  more  a 
matter  of  mild  amusement  than  serious 
concern.  (However,  at  one  point  after 
changing  the  batteries  my  unit  "^voke  up" 
With  no  display!  Nothing  1  could  think  of 
con'ected  the  problem,  so  as  a  last  resort  I 
read  the  instructions.  Luckily,  1  found  this 
passage:  "Please  push  the  RESET  switch 
when  the  any  informations  are  not  dis- 
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tELIMINATE 


NI-CAD  BAUERY  PROBLEMS! 


WITH 
THE 


kkJn 


VavtrCBu. 


(FL  add 

soles  ta>r) 


Each  Unil  Qrily 


*44.95 

5  &  H  iriclu.  ■    ■ 


DECHARGING  SYSTEM 


READY-PAKJR.  restores  Ni-Cads  to  their  ""FULL 
CAPACiTY"  by  properly  decharging  cells  and 
packs.  Automatically  stops  discharge  at  proper 
level,  then  balonces  and  equalizes  cell  voltages! 
For  AAA  ttiru  D  cell  groupings,  or  packs  which 
are  between  70  MaH  and  1Z}0  MaH.  HTs, 
cellular  phones,  RC  hobby,  metal  detectors, 
cordless  phones  and  fools  etc.  a!l  use  Ni-Cods 
...get 'em  back  in  shape  with  READY-FAK  JR.f 

-MADE  IN  USA - 

EACH  UNIT  COMES  WPTH  THESE  CONNECTION  SYSTEMS: 

Ail  I  gator  clips,  9v  battery  snap,  and  Adjustoble  Velcro 
syistem  to  fit  all  X^celver  and  ceElular  flat  pocks. 


CREDIT  CARD  ORDERS  ONLY' 

1-600^392-8374 

2d  Hrs  7  Days 

FAX  (904)  562-B209  (P.O-  #  onty) 


CAMCOJ?D£/?  OWNERS! 

c^  atxxJt  ReAOY'PAK  n 

for6v.  9.6v  om:!  12v  pocks 


CHOOSE  FROM  3 
MODELS! 


Original  Unit 
for  3  6. 48. 4  7.2  Volt 


Low  Ronge  Unit 
fOf  7.2,  8  4,  9.6,  i  0.8  Volt 


High  Ronge  Unf! 
for  96.  lOa  TZ  13-2  Volt 


^  EueTROMies 

237  Pond  Rn©  St. 
Tallahassee,  FL  32310-9081 

For  MCKO  Information: 

8  am  to  8  pm  EST  MorvFri 

{904)575-1207 


CIUCU  142  ON  READER  SERVICE  CAffD 


CAN  YOU  SPOT  THE  ANTENNA? 


Neither  can  your  neighbors. 
At  last,  a  solution  to  antenna 
restrictions. The  Ventenna^^ 
quickly  slips  over  your  existing 
vent  pipe,  and  your  signal  really 
gets  out!  It's  nearly  invisible  and 
the  most  aigged  antenna  made. 

And  Now,  introducing  the  VT-ZF 
duaf-t^nder  tor  2m  and  440! 
Orderyour  VT-27  for  only  $74.^ 

The  2m.  220.  440,  and  scanner 
versions  are  only  $49.95 


P.O.  Box  445,  Rocklin,  CA  95677 
Orders:  1-800-551-5156 
General:  1-916-624-7069 

Now  available  at  Ham  Radio  Outlet 
and  Amateur  Electronic  Supply. 

The 
Forbes 
Group 


MoiitNCvd 


FICMe  add  S4.50  Tor  shipping  and  handling.  Denier  inquiries  invited. 


¥ 


^ 


I 
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A  New  Look  at  Loop  Antennas 

Adding  regeneration  to  ferrite-core  and  open-wire  box  loops. 


by  Ken  Cornell  W2IMB 


LOOP 


Anyone  who  has  used  a  prop- 
erly operating  regenerative 
preampHFier  can  appreciate  the 
tremendous  gain*  sensitivity  and 
selectivity  that  it  provides  their 
receiver  for  weak  signal  detec- 
tion. Why  not  apply  this  principle 
to  a  loop  antenna? 

Due  to  years  of  experimental 
efforts,  1  had  several  types  of  fer- 
rite  core  and  open  wire  box  type 
loops  available.  I  decided  lo  re- 
work  my  favorite  ferrite  core  loop 
to  provide  regeneration.  I  wired 
up  a  simple  regenerative  pream- 
plifier on  a  small  piece  of  perf 
board  and  wound  some  new  coils 
to  provide  a  source  tap.  The 
preamplifier  circuit  is  shown  in 
Figure  K  The  loop  assembly  is 
shown  in  Figure  2  and  it  is  offered  as 
a  suggested  design. 

1  mounted  the  regeneration  control 
potentiomcler  with  the  back  shell 
pressed  against  the  board,  using  dou- 
ble-sided tape  tRS  #64-2343).  it  is 
not  practical  to  mount  ihe  tuning  ca- 
paciior  on  the  circuit  board  support 
so  1  mounted  it  on  ihc  base  disc  and 
connected  it  to  the  coil  (LI)  using  a 
length  of  RG-59/U  coax  cable  with 
the  shield  going  to  Ihc  ground  end  of 
the  coil  and  the  inner  conductor  to 
the  gate  end. 

On  the  threshold  of  oscillation,  the 
tuning  is  extremely  sharp  and  a 
vernier  dial  should  be  used  for  CL 
Another  scheme  would  be  to  place  a 
10  to  15  pF  variable  capacitor  across 
CK  set  at  half  capacity,  and  use  this 
for  fme  tuning  as  welL 

Pari  values  are  as  shown.  Capaci- 
tors are  disc  type,  35V.  Resistors  are 
1/8  or  1/4  watt.  Potentiometer  Rl 
should  have  a  linear  taper. 

Of  course,  LI  and  CI  should  be  a 
resonant  circuit  covering  the  desired 
frequency  range.  The  number  of 
turns  required  can  be  an  experimental 
endeavor,  depending  on  the  ferrite 
core  permeability  and  size.  Most  fer- 
rite cores  have  a  fairly  high  perme- 
ability (800  or  more),  therefore  operation 
above  10  MHz  Is  impractical  since  there 
would  be  too  few  turns  on  the  coil  to  obtain 
a  reasonable  L/C  ratio.  Above  10  MHz  a 
box  wire  loop  antenna  should  be  used  in- 
stead of  the  ferrite  rod/coil  combination. 
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Figure  2,  Loop  assembly, 

Constmctjon 

I  used  1/2"  diameter  rods  with  a  perme- 
ability of  2,000, 1  wound  my  coils  on  a  5/8" 
diameter  form.  Using  a  two-gang  BC  band 
variable  capacitor  for  CI  with  the  stators  in 
parallel  for  160  meters,  1  wound  45  turns  of 


#28  enameled  magnet  wire  with 
the  source  tap  at  nine  turns  up 
from  the  ground  end.  The  best  tap 
for  all  coils  is  abotit  20%  to  25% 
of  the  total  number  of  turns:  for  80 
meters,  25  turns;  and  for  40  me- 
ters, 11  tinns,  with  the  wire  space 
at  1/8"  between  turns. 

If  you  follow  the  construction 
shown  in  Figure  2,  I  suggest  that 
the  two  rod  supports  be  clamped 
together  and  then  drilled  for  the 
rods.  Then  place  these  on  the  rods 
and  tape  the  junction  of  the  two 
rods  to  insure  proper  alignment. 
Finally,  cement  the  supports  to  the 
circuit  board  suppon. 

The  height  of  the  rods  over  the 
base  should  permit  swinging  the 
rods  to  a  venical  position  without  in- 
terfering with  the  base  board. 

The  two  layers  of  waxed  cardboard 
sandwiched  between  the  disc  and  the 
base  board  will  allow  smooth  rota- 
tion. The  center  line  boll  with  its  nuts 
should  be  just  tight  enough  to  allow 
for  this. 

To  change  coils,  loosen  the  two  ny- 
lon set  screws  and  withdraw  the  rods, 
I  used  short  lengths  of  flexible  wire 
attached  to  mini-alligator  clips  to  con- 
nect the  coil  lo  the  circuit  board. 

In  operation,  it  takes  a  little 
practice  to  become  familiar  with  the 
features.  Place  your  receiver  and 
preampEifier  in  operational  condition 
and  advance  the  arm  of  Rl  towards 
the  souf€e  end.  Tlie  circuit  should  go 
into  oscillation.  Turn  back  the  arm 
and  at  some  midpoint  you  should  hear 
a  weak  "plop/'  then  tune  in  the  de- 
sired signal  and  slowly  advance  the 
arm  back  to  the  source  end.  Just  be- 
fore the  circuit  goes  back  into  oscilla- 
tion, the  signal  will  peak  up  tremen- 
dously and  at  this  point  fine  tuning  is 
required. 

Another  much  simpler  design  that 

E  tried  out  with  equal  success  is 

shown  in  Figure  3.  In  this  case  the 

rod  is  in  a  fixed  position  and  the 

whole  unit  has  to  be  rotated  The  unit 

could  be  mounted  on  a  camera  tripod  "pan 

head"  lo  provide  horizontal-to-vertical 

scanning. 

Ferrite  core  loop  antennas  are  not  limited 
to  tlic  use  of  only  one  or  two  rods;  in  fact. 

Continued  on  page  78 
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SMALL  PACKAGE  -  SMALL  PRICE 

We're  making  our  biggest  deal  on  the  famous 
Handi-Counter- 3000  —  the  world^s  finest 
hand-held  multifunction  counter, 

•  10Hz-3GHz  ■  Maximtzed  Sensitivity 

•  1 6  segment  RF  signal  bargraph    •  4  extremely  fast  gate  times 

•  256  limes  faster  than  other  hand-helcl  counters 

•  Frequency,  pefiod,  ratio,  time  inteival.  average  &  preset 

•  1 0  dgft  LCD  readability  even  [fi  bright  sunlight 

•  Hold  switch  locks  in  measuriements  fast 

Regularly  $375... Now 


*259 

Deal  ends  December  31 ,  1992 
No  trade-ins  or  Dealer  dtscounts 


^L 


BB&«r* 


''5-O-7S£0£S 


M 


ri%%^« 


1%^** 


,  pSs^ 


vvN^    ^o#^^r^ 


^-■i 


OPTIONS 

TCXO     T  jppin_.._ -_ - $1 00. 

BLB30    Back  light  8  two  Step  autfWe  Signal  teve)  indicaiof- $  75. 

wvoU       U3iTy  U3.se ^'4**«4HH^HhH ■.•■•.-"'■' „„,.^,.. ........ .^ ^    t^t 

TAl  OOS  Tefescopjng  Whip  Anienna,,,,, „..*$   1 2, 


FACTORY  DIRECT  4 


ORDER  UNE 


:  •  • 


327-591 2 


305-771-2050  •  FAX  305-^1-2052 

5821  NE  14th  Ave.,  Ft  Lauderdale,  FL  33334 

S%  Ship/haodling  (Max  $10)  US  &  Canada, 

15%  outside  continental  U.S.  Visa  &  Master  Caid  accepted 
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by  Mark  T.  Schmidt  WB9EGA 


The  Kantronics 

KPC-3 

Full-featured  packet  in  a  compact  package. 


Kantronics  Ck^mpany.  tnc. 

1202  E,  23rd  Street 

Lawrence  KS  66046 

Telephone:  (913)  842-7745 

Price  crass:  $120 


Kantronics  lias  been  in  the  business  almost 
from  the  beginning  of  packet  radio  and  is 
slilt  going  strong.  Their  KPC-2  has  been 
around  for  some  time  now  and  the  software 
has  been  updated  numerous  t^mes.  In  the  be- 
gmning  there  was  the  basic  VHF/HF  TNC  with 
Digi,  Since  then  they  have  added  a  BBS.  KA- 
Node  (their  version  of  node)  capabilitfes,  WE- 
FAX  and  remote  conlroL 

Their  latest  entry  is  the  KPC-2's  little  broth- 
er, the  KPC-3.  Although  the  only  thing  little 
about  it  is  its  size. 

Similarities 

Features  like  the  PBBS.  KA-Node.  Host 
mode,  KISS  mode,  WEFAX  and  remote  ac- 
cess are  still  there  and  operate  identically  to 
the  KPC-2. 

The  KA-Node  has  always  been 
a  sealing  point  for  me  and 
should  be  for  oth- 
ers looking 


for  a  node.  Unlike  other  nodes,  you  doni  need 
to  bum  another  EPROM  or  buy  any  updates. 
All  parameters  can  be  set  by  the  user,  even  re- 
motely. 

The  addition  of  remote  control  operation  is  a 
plus.  No  more  speciaf  trips  to  the  Digi  site  to 
set  parameters.  You  have  to  be  careful  not  to 
paint  yourself  into  a  comer  Hint:  Don't  turn 
EQUALIZE  off  uniess  you  are  certain  you  can 
turn  it  back  on  again.  An  unscheduled  trip  to  a 
mountaintop  taught  me  that  one. 

I've  never  had  the  chance  to  operate 
WEFAX.  Most  amateurs  would  probably  never 
have  a  reason  to  get  their  own  weather  map, 
except  for  the  novelty;  however.  I  could  see 
small  Emergency  Operation  Centers  (EOCs) 
that  might  want  their  own  current  copy  during 
a  hurricane  alert  PC  software  is  not  iricluded 

but  IS  available  from 
Kanlronics,  If  you 
feel  confident 
enough 
to 


w  r  i  I  e 

your  own  pm- 

gram,     Kantronics 

gives  you  the  specifics. 

Data  comes  in  too  fast  (9600 

baud)  to  write  it  in  interpretive  BASIC. 

Kantronics  suggests  Compiled  8ASIC,  C  or 

even  Assembly  language  (for  you  masochists). 

One  more  word  about  the  WEFAX  mode.  I 

prefer  to  call  it  the  "signai  sampling*  mode 
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since  all  It  really  does  is  sample  the  incoming 
signal,  at  intervals  set  by  you,  and  send  a  raw 
brt  stream  of  1*s  and  0*s  based  on  mark  and 
space  tones.  Vm  able  to  decode  HTTY  signals 
with  a  simple  BASIC  program.  Although 
Kantronics  says  the  center  frequency  is  1700 
Hz  {where  everything  higher  than  that  comes 
out  as  a  "r  and  anything  lower  Is  a  "0"),  I've 
been  able  to  copy  2125/2975  tones  on  VHF- 
FM.  Experiment  with  this  mode  and  see  if  you 
can  come  up  with  a  program  to  decode  ASCII 
and  maybe  even  CW. 

Many  units  use  DIP  switches  to  set  the  RS- 
232  baud  rate,  tum  ttie  LEDs  on  and  off,  etc.  I 
have  always  liked  the  idea  of  software  switch- 
es instead  of  hardware  DIP  switches,  it  just 
makes  the  unit  look  cleaner  and  software 
switches  don't  get  dirty.  The  KPC-3  retains  the 
software  swrtches. 

Connectors  are  Ihe  same:  a  DB-9  for  the  ra- 
dio, a  OB-25  for  the  RS-232  and  a  2.1  mm 
power  jack. 

This  is  where  the  similarities  end. 

Differences 

First  off,  [t's  smaller.  Much  smaller. 

0,8"  X  5.2"  X  5,2",  weighing  in  at  11 

oz,,  to  be  exact;  compared  to 

1^3/4"  X  6*  X  8".  at  2^1/4 

lbs.,  for  the  KPC-2. 

That* s  oneK^uarter  the 

size  and  one-ttiird  ttve 

weight! 

In  addition  to  the 
POWER,  XMIT,  RCV, 
CON  and  STA  LEDs. 
they've  added  a  MAIL 
light  to  indicate  some- 
one Is  connected  to 
your  PBBS  (if  constantly 
lit)  or  you  have  unread  mail  in 
the  BBS  (if  flashing).  On  the  KPC-2, 
the  STA  light  perfoimed  this  extra  function 
when  the  CON  light  was  off  (not  connected). 

According  to  the  manuals,  the  KPC-2  would 
wn  between  9-14  VDC  at  tess  than  250  mA. 
The  KPC-3  is  rated  6-2S  VDC  at  less  than  40 
mA.  Kanlronics  says  if  you  tum  off  the  LEDs  (a 
software  command)  and  use  hardware  carrier 
detect  instead  of  software  detect,  current  will 
be  less  than  15  mAi  Sounds  like  the  perfect 
unit  for  an  airbome  node  for  24V  aircraft.  It  can 
also  be  powered  by  a  9V  battery,  which  they 
have  allowed  room  for  inside.  It's  nice  to  know 


Low  Cost  GaAsFET 

PREAMPS 


LNG-n 

ONLY  $59 


ACCESSORIES 


FEATURES; 

•  V©ry  low  noise:  0  7dl  vhf,  0  BdB  uhf 

•  High  gain:  l3-20dB^  depends  on  freq 

•  Wide  dynamic  range  -  resist  ovedoad 

•  Stable:  low-feedback  dual-gate  FET 
'Spediy  tuning  range:  ^e-3C,  46-56,    137-152, 
152- 1 72,  2  f 0-230, 400-4  70,  B00-9m  MHi. 

-^ ^ 

MINIATURE 
PREAMP 

ONLY  $29  kJi.  $44  «M«i«si«d 

•  GaAs  FET  Rreamp  simjJar  to  LNG,  ex- 
cept designed  for  low  «wi  4  small  size 
Only  S/a-W  x  l-5/a"L  K  3/4'H.  Easiiy 
mounts  in  many  radios. 

'Specify  wnmg  /gnge  35.35,  35-55,  s&«t 
00- f^.  ^20-150,  tsa-soo.  zao-zm,  -too-saoMHz. 

^ 

LNS-D 

IN-LINE 
PREAMP 

0/VLy  $89  Kit.  $f  f  9wffed4t&sted 

•  GaAs  FET  Preamp  wrth  features  simifar 
to  LNG  series,  except  automatically 
swiiches  out  of  tine  during  transmiL 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  tjrackets  incf. 

Tu/uflg  fEnge:  120- 175,  200-240.  or  400^500. 

HELICAL  RESONATOR 
PREAMPS 

•  GaAs  FET  pronnnK  wrlti  3  or  4  seotkxi 
hel^  fesonators  reduce  Inlefmod  & 
cross -band  Tnteilerenco  in  oiticaJ 
applicaitons  MODEL  HRG-(  •  >, 
$$0  vhffSIIOtihf,     *s^«ciiy  o^wig  iwige.- 

142^  tSO.  150-  fea,  162-  T74.  2W233,  42Q-47Q. 


RECEIVING 
CONVERTERS 


low  ndme  convefters  to  re06«ve  vfif  axi 
iM  bands  Ofii  a  1 0M  receiver 

•  Kit  l^s  case  $49,  fcit  w/ca5«  &  BNC 
^Jacks  %74,  w&t  in  case  $93. 

•  mput  ranges  avail:  50-52*  136-138. 
144-146,  145-147,  146-148.  220.222. 
252-224  MH5, 432-434,  4^5-437. 
435.5-437.5.  and  439.25  {10  Chan  3). 


TRANSMITTING 
CONVERTERS 


XV2  for  vtif  and  XV4  for  uhf.  Models  to 
oonveft  10M  ssb.  cw.  fm,  etc.  to  2M.  ^0, 
222.  432.  435.  and  atv       1W  Output 
K/f  onty  Se^.  PA's  up  to  45W  avaffable 


NEW 


OVR-1    DiGfTAL    VOICE 
RECORDER  fylnrlMlR 

Primarily  a  voice  lO'er 
for  repeaters.  May  also 
be  used  as  a  contest  CQ  caller  or  as  % 
"radio  notepad"  lo  record  up  to  20 
seconds  of  received  transmiBsions  for 
instant  recall  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  erttier  the  built- 
in  micraphooe  or  an  external  mic.  W  can 
be  useo  with  almost  any  repeater  COR 
mockjie  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  switch  As 
a  radio  notepad,  you  can  keep  it  wired 
to  iJie  audro  output  of  a  recolvdf  ready 
to  record  up  to  20  seconds  of  ariylhing 
you  mrghl  want  to  recall  Isler,  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker  £CaH  for  more 
information)  .......kit $89.  w4t Si 39 

TD'3  SUBAUDIBLE  TONE  DEC0D6R/ 
ENCODER-  AdjustabJe  for  any  tore. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions     ,  kit  $29^  wired  &  tested  $69 

COR'3  REPEATER  CONTROLLER. 
Features  adjustable  tail  and  tjme-oul 
timers,  solid-state  relay;  courtesy  t>eep, 
and  local  speaker  amplifier  .„».«.  kit  S49 

Diode  progfamrned  any  time  in 
the  held,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3  ..  ,.  kjt  $59 

COft-4.  Complete  COR  and  CWtO  afl 
on  one  board  for  easy  construction 
CMOS  logjc  for  low  power  a^sumphon 
Many  new  features.  EPROM  program- 
med; specify  call  .......  Kit  $99,  w&t  $159 

TD  2    TOUCH-TONE  nrcnPF^'^^M 
TROLLiR.    Full  16  digits,  with  toll-call 
restrictor.  programmabEe,     Can  turn  6 
functions  on/off  Great  for  selective  catl- 
ing, tool   kit  S89,  wired  &  tested  $149 

TD'4  SELECTIVE  CALL 
ING  Module  Economy 
touch-tone  decoder  with  1 
latching  output.  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4-dtgrt  tt  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device. ..-,„.,-,,,-,-  kit  $49,  wfit  $89 

AP-3  ALTTOPATCH    Use  wth  above  for 
repeataiT  auTo^Ch    Reverse  petch  and 
phone   fine    remote   contnol    are    std 
.kit  $8S.  wired  &  tested  114^ 


NEW 


-*----  -  H  -j=*+  - 


AP-2   SIMPLEX   AUTOPATCH   Ts- 
Bcar^      Use  wHh  above  f6r  sirnple>; 
operation  using  a  transceiver kit  S39 


1  I  'fi:  i  1 


p,fl0 1^2     FSK     DATv.     '^ODU?  ATOR 

Run  Up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc kit  S49,  w&l  S79 

DE-202  FSK  DEMOOULATOa  For 
receive  end  of  Imk kit  S49.  w&t  $79 

iJD  DfGlTAL  RF  LINKS  Lqw- 
cosi  packet  networking  system,  consist- 
ing of  MO-S6  Modem  and  spectal 
versions  of  our  1 44.  220  or  450  MHz  FM 
Transfnitters  and  Receivers  Intefface 
directly  with  most  TNCs.  Fast,  diode- 
switched  PA  s  output  15  or  SOW 


•  Buy  at  low,  factory-direc!  net  pricas  and  save? 

•  For  complete  info,  call  or  write  for  free  catalog. 

Send  S2  for  overs&as  ^k  mail. 

•  Order  by  mail,  fax,  or  phone  (9-12  am,  i-spMeastem  time.) 

*    Min.  S5  S&H  charge    tor  first  pound  plus  add!  weight*  insurance. 

•  Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 


Real-Speech  Voice  ID  Option  Avai  fable  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controHed  repeater  with  atitopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on  R144 
Receiver  be  tow,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Vb/ce  to  Option  $183. 


Other  models  avaifabfe: 

REP-200V  Economy  Repeater.  As  ebove.  except  uses 

COR-4  Controlter  without  DTMF  control  Or  autopatch.  Kit  only  5795^  w&l  Si  095. 

BEP-200N  Repeater  with  no  controller.  For  use  with  external  corrtrouar, 
such  as  those  made  by  AGO.  Kit  only  $695,  w&l  $995. 


•  Available  tor  the  50-54,  143^174,  313* 

233.  420-475.  902-928  MHz  bands, 
^FCC  typB  accepted  for  commsrciaf 

service  (hi-band  and  uhf). 
■  Rugged  exciter  end  PA,  designed  for 

continuous  duty. 

•  Power  out  20W  50-54MHE:  tSW  (25W 
option  avail  )  143-1 74MH2;  15W  213- 
233  MHz;  10W  uhf;  10W  SQ2-92BfAHz. 

•  Available  add-on  PA^  up  to  100W, 

•  Sbc  courtesy  beep  types,  Jnckxiing 
two  pseasa.":  .nnul'-tone  bursts. 

•  Open  Of  Closed  access  autopatc^ 
ton -eel I  restrict,  auto-disconnect 

•  Reverse  Autopatch,  two  types: 
auto-answer  or  ring  torw  ort  the  air. 

•  Pulse  (rotary)  dial  option  avaiteblfl. 

•  DTMF  CONTFIOL;  Over  45  functions 
can  be  controlled  by  dtmf  command. 
4-d5gtt  oontfol  code  for  each  function. 


•  Owner  can  Inhibit  autopatch  or  re- 
F^eater,  enable  eithar  open  or  closed 
access  for  repeater  or  autopatch,  and 
enable  toEl  calls  ^  reverse  patch,  ker- 
chunk filter,  site  alarm,  aux  rcvr,  and 
other  options. 

•  Cw  speed  and  tone,  beep  delay,  tail 
timer,  and  coyrtesy  beep  type  can  t>e 
changed  at  any  time  by  owner  pass- 
word  protected  diml  commands. 

•  Auxiliary  receiver  Input  for  control  or 
cross  linKing  repealers 

•  Many  built^n  diagnostic  and  testing 
Ibnctions  u^rrg  rr^croprocessor, 

•  CdkK  coded  L£Ds  indicate  status  of 
aU  m^or  functions. 

•  Welded  rf-^tight  p*rtiiions  for  exciter. 
pa,  receiver,  and  controJler, 

•  3V^  inch  aluminum  rack  panel,  finished 
in  eggshell  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  avail  able  in  rf -tight  enclosures,  and  wfttt  data  modems. 

FM  EXCITERS:  2Wcontfnuous 
duty   TCXO  &  xtal  oven  options. 
FCC  type  accep/e^  for  com  7 
high  hand  A  uM. 

•  TA51.  50-54,  143-174,  213-233 
MHz     kit  $109,  w&!  $189. 

•  TA451   42CM75MH2 
...krtSl09,  w&tSie9. 

.  TA901  902-928  MHz, 
(O.SWout);  w&t$219. 

•  VHF  &  UHF  AMPURERS. 

•  For  tm,  ssb.  alv    Output  levels  from 
1GWto  10DW.  Several  models  starting  at  $99. 

FM  RECEIVERS: 

.  R144/R220  FM  RECEIVERS  for  143-174 

or  213-233  fVlHz    GaAs  FET  front  end, 

0.1  SuV  sensitivity!  Both  crystal  8i  cerarnlc 

if  filters  plus  helical  resonator  front  end 

for  exceptional  selectivity;  >100dB  at 

±12KHz  {best  available  anywhere  I) 

Flutter-proof  hysteresis  squelch;  afc 

tracks  drift.  ...kit  $149,  w&t  $219, 
.  R451  FM  RCVR,  for  420^75  MHz 

SimlaT  to  above       .kit  $149,  w&t  S219 

-  R901  FM  RCVR,  for902-928MHz 
Thpie-oonverskOTi  GaAs  FET  frwit  end. 

Sl6d  w&t  S249 
«  R7S  ECONOMY  FM  RCVR  for  28-30  50-54.  73-76. 143-174,  213-233  MHz. 
w/o  heJical  res  or  s!c       Kits  SI 29,  w&l  $219. 

-  R137  WEATHER  SATELLITE  RCVR  for  137  MHz    Kit  $129,  w&t  $219 
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amtronics,  inc. 

65-D  MOUL  RD.  —  HILTON  NY  14468-9535 
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you  have  somethiog  \o  fall  back  on  in  an  emer* 
gency,  but  don't  expecl  it  to  last  for  days.  This 
battery  is  discomected  when  you  plug  in  ihe 
power  on  \he  back.  The  9V  battery  connector  is 
NOT  instalied  and  is  NOT  included  loose.  In 
the  manual,  they  do  give  Radio  Shack  as  a 
source  and  directions  on  where  to  solder  it  to 
the  t>oard. 

Parameters  are  no  longer  PERMed  inlo  an 
EEPROM.  A  lithium  battery  now  backs  up  a 
SRAM  {including  the  maifbox)  and  keeps  the 
clock  going. 

The  AFSK  output  level  on  the  KPC-2  could 
be  changed  by  moving  a  jumper  between  a  HI 
(21  mV)  and  a  LOW  (4,5  mV)  position.  Other 
levels  can  be  had  by  changing  a  resistor  In  the 
KPC-3,  two  ranges  are  available  and  are  set  by 
a  jumper  2  mV  to  60  mV,  or  140  mV  to  4V.  Ad- 
justments within  the  range  are  done  with  a  pot, 
though  you  must  take  off  the  cover  to  get  to  it 

Kantronics  has  designed  in  the  option  of 
installing  a  real-time  clock.  They  say  ft*s  only 
used  when  the  unit  is  first  powered  up.  You 
can  go  ahead  and  put  one  in  if  you  want,  but 
now  that  I  can  control  everything  remotely, 
Including  resetting  the  time.  I  don't  think  it's 
really  necessary. 

The  KPC-2  has  HF  capability  but  without 
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SURVEILLANCE 


CDUHTERIVIEASURES  Etectronic  Deifices 

MinialureTr^T^mitlerKils..  $29.95  &  up  VoiDe  Changers, 

Vehi(;le  Tracking.  TefucN  Tone  Dtco tiers,  Phone  Scramhacrs. 

Phaae  Recording  Systems,  Bug  &  Phone  Tap  Oetec torsi 


CALL  iBEHTtftER  di¥fct  •  ditplaye  callefs  phone  numbtr, 
floras  phpne  niimlier  wllh  dale  A  time  of  calL..S49i.95  h  ip 
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some  kind  of  tuning  indicator,  it's  a  chore.  HF 
capabtJity  on  the  KPC-3  is  gone  but  probably 
wonH  be  missed  anyway  since  many  more  are 
used  on  VHF  than  on  HR  Although  HBAUD 
can  be  set  down  to  300.  the  1 200/2200  Hz 
tones  remain  the  same.  There  is  a  simple  mod 
to  change  it  to  1300/21 00  Hz  rf  needed, 

Tlie  early  KPC-2s  were  delivered  with  16K 
expandable  to  32K.  After  a  while.  32K  became 
the  standard.  But  after  configuring  5-node 
channels  it  leaves  only  3K  for  a  BBS,  Memory 
in  the  KPC-3  comes  with  32K  but  can  be  in- 
creased to  128K  or  51 2K.  Kantronics  acknowi- 
edges  that  there  is  yet  no  supplier  of  512K  x  8 
memory  chips,  but  when  there  is,  the  "3"  is 
ready.  Tfiis  should  free  up  many  computers 
dedicated  solely  as  BBS's. 

Ever  want  some  kind  of  quick  reference 
sheet  to  tei  you  in  one  line  what  a  command 
does?  Well,  they  don't  have  a  printed  sheet— 
they've  gone  one  step  further  and  put  it  online. 
At  the  command  prompt,  type  a  *?"*  or  "HELP/ 
followed  by  the  parameter  Example:  "7MC0N' 
told  me,  *'l!  on,  allows  monitoring  to  continue 
while  connected;*  and  "HELP  AXDELAY*  said, 
'Time  delay  between  PTT  and  radio  data  out 
(10  msec)".  If  you  still  must  have  hard  copy, 
turn  on  your  printer  and  type  ^HELP."  This  will 
print  out  all  commands  and  their  one-line  ex- 
planation. 

A  Z5-minute  Watchdog  timer  is  standard. 
AKhoygh  I've  never  had  a  INC  lock  up  on  me 
since  version  1.0,  it's  better  to  be  on  the  safe 
side.  II  can  be  disabled  by  installing  a  jumper. 

Some  hand-held  radios  combine  the  PTT 
and  MIC  signals  onto  one  line.  Cables  had  to 
be  wired  to  separate  the  signals  and  send 
them  down  two  different  tines.  In  the  KPG'2 
and  KPC-3  there  is  an  isolation  modification 
you  can  make  to  have  the  TNG  lake  the  PTT 
signal  off  the  A/llC  line  for  you.  In  the  KPC-2, 
this  involves  cutting  a  jumper  wire  and  solder- 
ing a  new  jumper  to  a  different  position.  Some* 
what  permanent.  The  KPC-3  has  the  same 
sort  of  thing  but  makes  it  a  little  more  flexible 
by  providing  jumper  posts  and  a  plastic  con- 
nector. It  just  slips  on  and  off.  If  you  use  one  of 
these  HTs  exclusively,  this  may  be  something 
worth  looking  into  since  it  simplifies  cable 
wiring.  But  if  you  jump  back  and  forth  between 
different  radios,  this  may  not  be  vary  conve- 
nient.  I  prefer  to  have  a  cable  made  for  each 
radio  i  have.  The  single  resistor  and  capacitor 
needed  for  isolation  fit  easily  inside  the  DB-9 
hood. 

The  serial  port  on  the  KPC-2  could  be  con- 
figured to  provide  normal  RS-232  signal  levels 
or  TTL  levels  for  computers  that  need  it,  like 
the  Commodore  C-64,  C-12e  or  VIC-20.  The 
KPC-3  provides  RS-232  levels  only. 

The  Manual 

My  KPC*2  came  with  an  "Installation  Manu- 
al,' "Operations  Manual"  and  "Commands 
Manual*  in  an  8-1/2'  x  11"  formal.  They  actual- 
ly covered  the  KAM.  KPC-4,  KPC-2400  and 
KPC-1  along  with  the  KPC~2.  II  took  a  binder 
to  hold  it  all.  If  you  take  out  the  parts  that  per- 
tain only  to  the  KPC-2  and  make  it  smaller 
(about  6-3/4*  X  8-1/5"  would  be  good)  for  easi- 
er storage,  you  would  have  the  KPC-3's  "Ref- 


erence Manual.'  Portable  operators  will  find  vt 
more  convenient.  Beginners  to  packet  radio 
might  find  the  manual  (or  anybody's  manual, 
for  that  matter)  somewhat  intimidating.  After 
all,  there  are  1304-  commands.  How  are  you 
supposed  to  know  which  ones  are  important 
now  and  which  ones  you  can  play  with  later? 
For  you  they've  printed  a  "Getting  Started** 
booklet.  11  shows  23  basic  commands  to  get 
you  up  and  mnning  and  cable  wiring  diagrams 
for  eight  of  the  more  common  radios. 

Just  about  any  terminal  software  will  work 
with  this  TNG  but  if  you  have  none,  the/ve  In- 
cluded one  for  you,  "Pacterm"  comes  on  a  5- 
1/4*  disk  and  is  easy  to  use.  It's  not  the  most 
elaborate  software,  but  it  works.  It  appears  it 
was  designed  for  the  KAM  since  there  are 
more  options  avalfabfe  than  you  need-  All  in- 
structions are  in  the  "Getting  Started'  booklet 

Suggestions 

irs  hard  to  find  fault  wfth  thJs  unit,  but  if  I  had 
to  pick  something  1  would  choose  the  lack  of  a 
power  supply.  One  came  with  the  KPC-2  but 
not  with  the  KPC-3.  I  know  it  can  operate  on 
the  internal  9V  battery,  but  not  forever.  This 
may  be  a  minor  inconvenience  for  many  users, 
but  I  had  to  pick  something.  Also,  it  would  be 
nice  if  they  Included  the  9V  battery  connector, 
too. 

Accessories 

The  KPC-3  comes  with  the  two  manuals, 
the  Pactemi  program,  a  DB'9  connector  with 
metalized  hood,  five-conductor  shielded  cable, 
a  mini-plug  cable  and  aZImm  power  plug. 

Ukely  Users 

Who  should  take  a  close  look  at  the  KPC-3? 

Portabie  users'.  The  smaller  size  and  lower 
power  requirements  are  a  definite  advantage. 
With  a  handful  of  9V  batteries  you  could  oper- 
ate for  quite  some  time. 

Node  operators:  Increased  memory  gives 
you  more  channels.  I've  always  been  some- 
what relLfctant  about  using  a  full-blown  KPC-2 
as  a  node  when  I  wasn  t  using  all  the  features 
It  had  to  offer,  like  HR  Remote  operation  capa- 
bility will  save  you  trips  to  the  site  for  any  pa- 
rameter changes.  Also,  the  KPC-3*s  price  is 
about  S50  lower  than  the  KPC-2.  This  makes 
leaving  it  on  a  mountaintop  a  ittde  more  palal- 
abfe. 

BBS  opBrafofs:  For  many  appWcalJons,  this 
might  be  all  you  need.  Dedicated  BBS  comput- 
ers can  be  put  to  use  elsewhere.  If  you  kept 
your  station  up  because  you  needed  your  own 
PBBS,  you  might  not  now.  Your  local  node  can 
serve  as  everyone's  PBBS. 

Emergency  services:  Search  and  Rescue 
organizations,  like  the  Civil  Air  Patrol*  often  op- 
erate from  field  locations  on  auxiliary  power. 
The  less  you  have  to  transport  the  betten  Don't 
forget  the  instant  high  capacity  BBS. 

Conclusion 

Don1  let  the  KPC-3's  small  size  fool  you.  On 
VHF,  it  will  do  everything  the  KPC-2  does.  Dd- 
lar  for  dollar  and  feature  tor  feature,  I  don't 
think  you'll  find  a  better  TNC.  1  think  Kantronics 
has  another  winner  here. 
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HF600-QSK  LINEAR  AMPLIFIER 

'HbTetop  Amplifier  with  WARC  bands  &  optinnal 
QSK,  850  W  most  baads,  1,250  W  PEP  output. 
Price  ....  $Ut^,  NOW  $1,350  delivered  in  U.S. 


TR-50  Watt  compact  TRANSCEIVER 

CW/SSB,  compact,  3  Band,  8  pole  filter. 
AC/DC  input  vollage.  50  Watts  CW/SSB. 
Price  .(pick  any  3  bands,  1.8-30  MHz)^  $699 


VECTOR  50a  AMP,  HFr-1500  TUS^ 

A  great  omibin^tioiL  4  \  81M  Uiiear  wi^ 
Antenna  Timer  &  new  hG^vy  duiy  RuDer  Inductor 
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SWITCHING  POWER  SUPPLY 

Compact,    30    Amps.    PS400 $225 

LINEAR  SUPPLIES,  21  A.  cont.  30  max 
PS-30VM  metered..$199,  PS30F....$179 
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FILTERS  AND  DUMMY  LOADS 

A  wide  range  of  HP,  LP  Filters  & 
Dummy  Loads  from  40  to  2,500W. 
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500  WATT  ANTENNA  TUNERS 

VC.300  Basic  Tuner  ,..$H9..NO  W.„.„$U9 
VC-300DLP  With  D.L.  $J4^,  NOW ....  $139 
VC-300D  With  Dummy  Load  & 
Digital  Bargraph.. $185,.N()W......$175 


PM-3000  True  PEP  WATTMETER 

Microprocessor  based  Analog  &  Digital 
displays  with  variable  hold  times. 

Vectronics  Corp.  Inc. 

31  Estate  Drive,  Scarborough,  Ont.  Canada  MIH  2Z2 
Phone:  (416)  289-4637  FAX:  (416)  289-4638 

ORDER  FACTORY  DIRECT 
SHIPPING  IS  FREE  IN  USA 

Call  OS  Toll  Free: 

1  (800)  267-5354 

ASK  FOR  FREE  CATALOG 
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Number  iOon  your  Feedback  card 


Baby  Loopy 

A  half-wave,  inductively-loaded  loop 


by  Dean  Frazier  NH6XK 


Did  you  ever  expcrimcnl  with 
a  half-wave  loop  in  the  hori- 
zoniai  plane,  loaded  at  the  1/4 
and  3/4  points?  They* re  easy  to 
make*  and  give  you  3  to  6  dB 
gain  and  about  20  dB  side  rejec- 
tion by  reducing  the  current  in  the 
sides.  This  results  in  greaier  cur- 
rent across  the  antenna  along  a 
Hnc  from  the  side  opposite  the 
feed  point,  through  the  feed  point. 
They  are  ideal  for  beaming  in  a 
fixed  direction,  and  on  the  higher 
frequencies  they  can  be  made  so 
small  that  rotatability  is  entirely 
feasible.  They  mount  easily  on  a 
rooftop.  Fve  worked  wiiti  them 
from  10  through  40  meters  and 
without  exception  have  had  very 
good  results,  compared  with  my 
R5  vertical  and  4 14- foot  long- 
wire.  Wiih  this  background  in 
ntind,  my  purpose  in  this  article  is 
to  .show  you  how  to  design  and 
set  up  your  own  "Baby  Loopy." 

Nofe:  The  loop  is  physically 
smaller  than  ii  would  be  as  a  half- 
wave  antenna  because  a  ponion  of  the  half 
wavers  wire  is  used  as  loading  coils.  The 
loop  is  physically,  not  electrically,  smaller. 
See  Figure  I . 

Construction 

To  figure  die  amount  of  wire  (feet)  need- 
ed for  the  half-wave  loop,  calculate  as  fol* 
lows: 


the  coils,  we  calculate  the  number 
of  turns  required,  *'n,"  by  estimat- 
ing an  appropriate  coil  length,  "I": 

J  =  4  inches  estimated 

If,  again  for  example,  after  some 
trial  and  error^  wc  decide  on  a 
length  of  coil  of  3-5/8  inch,  we 
find  about  19  turns  of  wire  will 
give  the  desired  inductance; 


n  = 


^7.96  {18  (2) +  40  (3.625)1 


Photo  A.  Winding  the  toit  on  rfie  PVC  pipe  form. 


Et^ECTRICALLY 

x/2 


MAXIMUM 
RADIATION 


§0-75a 


X 
2 


1005 
2(f  MHZ) 


Example;  —  loop  for  40  meters  (7.2 
MHz):  "^ 


X  _  10Q5 
2  "  2  (7.2) 


^  69  J9  feet 


The  1/4  point  (c.g„  the  center  of  the  first 
coil)  will  be.  measured  from  the  feedpoint, 
69J9/4  =  17.45  feet,  and  the  3/4  point  (the 
center  of  the  other  coit  again*  as  measured 
from  the  feedpoini  in  the  same  direction) 
will  be  3/4  x  69.79  =  52.34  feet.  The  center 
of  the  second  coil  should  come  out  at  17.45 
feet  from  the  fcedpoiiu,  as  measured  in  the 
opposite  sense  as  the  first  coil  was  mea- 


FigHre  I.  Diagram  of  the  baby  loop  antenna. 

sured.  See  Figure  2. 

Now,  to  achieve  the  gain  and  side  rejec- 
tion, we  need  to  introduce  about  360  ohms 
of  inductive  loading  by  coiling  the  wire  at 
the  1/4  and  3/4  points  on  the  wire: 

X,_  =  2jdL  wrf^ern     X|_=  Mudrve  reactance  (ohms) , 

K=  3,14  and  f  =  frequency,  (MHz) 

360Q  ^  2  i[(7.2)L 

L  =  360/2  n{72)  =  7.96  ^H 

Recall  that  for  an  air- wound  coil,  the  fol- 
lowing formula  shows  the  connection  be- 
tween the  coil  diameter,  "d''  (in  inches);  the 
number  of  coil  turns,  "n;"  the  length  of  coil 
when  wound,  *Y  "  (in  inches);  and  the  induc- 
tance, "L/*  in  microhenries; 


1S.9S=  IQturrts 
(3  5/ainch  =  3.625) 

By  varying  "I"  we  change  "n,*^ 
for  a  given  (Hxed)  *'L"  and  *U"  We 
try  to  juggle  **1"  so  that  **n"  comes 
out  as  a  whole  number,  which  is 
convenient  to  wind* 

We  have  to  check  Ihat  in  fact 
this  many  turns  of  wire  will  fit 
physically  inio  a  length  of  3-5/8 
inch.  I  find  that  keeping  the  num- 
ber of  turns  of  coil  down  to  six  or 
!ess  per  inch  seems  to  work  well. 


18.98 
3.625 


=     5.24  turns  per  inch 


Having  passed  this  test,  we  realize  that 
our  coif  will  look  like  Figure  3.  Now  the 
question  becomes,  how  much  wire  did  we 
"use  up"  in  winding  the  coils?  Tlie  wire  used 
per  coil,  in  feci,  is: 

19  turns  (3.14)^ 


12  inches/ft. 


^    9.94  feet 


L  = 


18d  +  40^ 


Solving  this  eqintion  for  "n/*  the  number 
of  turns,  yields*  u 


n- 


L  (18d  +  400 


If,  for  example,  we  happen  to  have  Iwo- 
inch  PVC  pipe  on  hand  on  which  to  wind 


For  2  coiis,  this  amounts  to  I9.8B  feet. 

The  balance  of  wire  in  the  antenna  is 
69  J9  -  19.88  =  49.91  feet.  Dividing  this  re- 
maining wire  into  two  halves,  one  half  for 
the  "front"  and  the  other  half  i"or  the  "rear" 
of  the  antenna,  we  get  a  picture  of  our  loop 
as  shown  in  Figure  4. 

Mount  the  loop  horizontalty.  The  maxi- 
mum radiation  as  shown  above  is  from  the 
far  side  of  the  loop  back  towards  the  feed 
point.  Run  the  feedline  away  from  the  loop 
perpendicular  to  the  plane  of  the  loop  for  at 
least  a  quaner  wavelength. 

Comment  on  winding  the  coifs:  Spot  the 
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INTRODUCING  THE  FIRST  AFFORDABLE 

000  MHz  SPECTRUM  ANALYZER 

80  Db  ON  SCREEN  DYNAMIC  RANGE  -  1 1 0  dBm  SENSITIVITY 


QUALITY  -  PERFORMANCE  -  BEST  DOLLAR  VALUE 


A  MUST  FOR  EVERY  SHOP: 
Perfect  for  every  Usm  Shack,  RF  Lab, 
EMI  Test  Lab,  TV-AM-FM  Broadcast 
Statioflj  aod  Radio  Service  Shop.,. S A 
Series  Analyzers  are  just  the  right 
imtrmnents  to  use  as  a  Pan  Adaptor  for 
your  HF  rig,  Tune  up  an  HT 
radio, ,  Time  Filtere,  Duplexers, 
Cavities,  Mixers  and  recievers,., 
CATV/MATV/Satellite  systems,.  Check 
RF  cables,  RF  amps,  and 
Connectors... Check  and  adjust  Security 
Transmitters  and  Recievers,*,  Evaluate 
ail  RF  based  Systems... All  this  in  a 
single  Instrument  for  only  $1295.00 
ModeJ  SA500  /  $1495.00   Model 
S A 1000  (suggested  list  price) 

EASY  TO  USE,.. NO  FRILLS: 
rrc  SA  series  Analyzers  provide 
unsurpassed  performance,  with  just  a 
dozen  easy  to  operate  well  or^inized 
controls. ,  .The  SA  Series  controls  are 
simple  to  understand  and  use^  even  if 
you  never  used  a  Spectrum  Analyzer 
before  you  wiD  be  on  line  in  no  time. 

FEATURES  •.•  FEATURES : 

The  Baseline  Clipper  controls  the  iow 
end  noise  to  sigi^  ratio. .  .The  Video 


Filter  can  be  used  at  any  frequency  and 
dispersion  setting... The  Vertical  Posidon 
control  calibrates  the  vertical  positicm 
and  sets  the  Baseline  reference  point*. . 
The  input  attenuator  control  sets  the 
reference  points  at  0  dBm,  -20  dBm  or 
-40  dBm...  5  Center  Frequency  select 
pushbutton  switches,  a  ten  turn  Fine 
Frequency  control,  combined  with  A  50 
MHz  Crystal  Oscillator  Marker  that 
places  a  marker  at  each  50  MHz  point 
from  50  MHz  to  1000  MHz,  making 
frequency  identification  very  easy  when 
using  the  SA  1 000  or  SA500,.The  DC  to 
50  MHz  per/div.  pushbutton  dispersion 
control,  allows  Ml  80  dB  on  screen 

MOOEL  SA500 


d3mflmic  range  from  DC  to  50  MHz 

dispersion  settings  with  out  degradatian 
of  the  on  screen  dynamic  range,  plus  a 
continuously  variable  dispersion  control. 

PERFORMANCE  and  LOW  COST: 
Hie  SA  Series  Spectrum  Analyzers  have 
been  designed  iibiiying  a  levolotionaiy 
new  proprietary  Log  Amplifier,  which 
provides  -110  dBm  senitivity  (.7  micro- 
volts),.. And  up  to  80  dB  on  screen 
dynamic  range  with  a  Vertical  Ampiitu^ 
Accuracy:  of  +/-  2  dB  over  70  dBm,  +/- 
3  dfi  over  80  dBm*..  Frerquency  Range 
of  2  Mhz  to  1000  MHz  SA1000and2 
MHz  to  600MHz  SA500...  A  5'  Display 
with  10  dBm  per/div.  on  8  Vertical 
Fixed  Divisions,  DC-50  MHz  per/div.  on 
10  HorizOTital  Fixed  Divisions*.* 
Dimensicms  6"H  x  12"W  x  17"  D, 
Weight  15  LB,.. Plus  all  these  features  at 
one  third  (he  cost  of  most  low  cost 
Spectrum  Analyzers  on  the  market 
today.,, The  Model  SAIOOO  and  SA500 
Spectrum  Analyzers  offer  you  the  best 
performance  to  price  ratio  in  the  market 
today  and  it's  MADE  IN  THE  USA.  If 
you  need  a  truely  high  perfonnance 
Spectrum  Analyzer  at  a  truely  low  price 
order  an  ITC  Analyzer  today* 


< 
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SPECIAL  INTRODUCTORY  OFFER   SAVE  UP  TO  $400  VALUE 
CALL      FOR   INFORMATION    OR  TO   ORDER    1-800-232-3501 

ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANtSE  WnHOUT  NOTICE  OR  OBUGATION.  M/C,  VISA.  AB,    laSCOVER,  CHECK  ,  MONEY  ORDER  OK. 
PRICIS  INCLUDE  SHIPHNG  AND  INSURANCE  VIA  UPS  GRQU^ID  (USA).  CA.  RESmENTS  PLEASE  ADD  SALES  TAX  .  DEALER  INQUIRES  WELCOMK 

Distributed  By  Navtec  1303  Avocada  Av©.,  Suite  193  Newport  Beach,  CA  92660  714-721-8085  FAX  714-721-8CB5 
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Figure  2.  Dimensions  of  the  40m  version. 
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19  TURNS 

-  2  INCH  PVC 


7 


t  1/4  OR  3/4 
ANTENNA  POINT) 


■ 


3  5/8  INCH 


Figure  J.  Coif  wifuiing  derails. 


L/4  point  (and  again  the  3/4  point)  of  the 
wire  loop  at  the  center  of  your  coil  form(s) 
and  wind  the  coils  in  both  directions  onio  ihe 
form  to  ensure  that,  when  wound,  the  1/4 
point  and  3/4  points  on  the  antenna  are,  in 
fact,  exactly  at  the  center  of  the  coils. 

Commeni  on  instaUation:  The  usual  rules 
about  installation  apply,  Tve  put  my  Baby 
Loops  on  the  non-metallic  roof  of  my  QTH 
with  barely  a  few  inches  clearance.  My  12 
meter  Loopy  faces  ZL  {from  Hawaii)  and  I 
consistently  receive  reports  one  to  two  "S'' 
units  stronger  in  the  desired  direction,  com- 
pared to  my  R5  (which,  by  the  way,  is  a  very 
effective  antenna  in  its  own  right  on  10 
through  20  meters,  including  the  WARC 
bands).  The  same  loop  gets  me  into  the  con- 
tinental US»  so  evidentlv  there  is  some  side 
and  high  angle  radiation. 

Note  that  a  half-wave  loop  for  40  meters 


19  TURNS  ON  2  INCH 
PVC,  WOUND  TO  A 
LENGTH  OF 

3  5/8  INCHES 


24.96  FEET. 


(PLAN  VIEW! 


will  tune  10  and  20  meters  as  two-  and  one- 
full-wave  loops  respectively,  with  a  prepon- 
derance of  perpendicular  (to  the  loop  plane) 
radiation,  and  as  multiples  of  a  half-wave  (in 
the  plane)  on  17,  15,  and  12  meters.  The  for- 
mer capability  is  useful  for  ''short  haul"  (out 
to  2,500  miles)  high  angle  radiation,  while 
the  latter  shines  on  DX  (low  angle,  long  dis- 
tance). 

Regarding  the  Baby  Loopy*s  size,  as  more 
wire  is  wound  into  the  coils  less  is  available 
for  the  remainder  of  the  loop,  resulting  in 
a  physically  smaller  and  smaller  loop.  There 
will  be  some  practicable  limit  to  size  reduc- 
tion as  a  function  of  radiation  efficiency, 
but  1  have  yet  to  fmd  that  limit  (We*re  al- 
luding here  to  a  transition  from  use  of  the 
electric  vector  to  the  magnetic  vector  for  ra- 
diation). My  experience  wnih  the  half-wave 
loops  from  10  meters  through  40  meters  is 

that  almost  any  size 
which  is  comfortable 


REAR 


SAME  AS  OTHER  COIL 


12-48  FEET 


12.48  FEET 


"FRONT'' 


to  build  will  work,  as  long  as  the  indtictive 

reactance  of  the  coils  is  around  360  ohms. 
Varying  the  loop's  physical  size  will  of 
course  alter  the  radiation  pattern,  which  can 
best  be  modeled  via  computer  program.  Of 
direct  concern  to  the  amateur,  however,  is 
the  resulting  feed  point  impedance  variation 
with  change  in  loop  size.  However,  the  usual 
impedance  matching  methods  apply  (balun, 
series  section  transformer,  etc.),  A  good 
ATU  is  the  easy  way  out.  Personally,  I  use 
nothing  more  than  an  L/C  ''Random  Wire" 
tyner  feeding  coax  to  Che  loop. 

So,  if  you  have  limited  space,  are  unable 
to  put  up  mega-arrays  of  antennas,  and  for 
whatever  reason  musi  erect  low  profile  an- 
tennas^ then  the  half-wave  inductively  load- 
ed horizontal  "Baby  Loopy"  may  just  be  the 
answer  You'll  realize  gain,  directionality, 
and  some  front-to-back  and  side  rejection. 
They're  easy  to  make,  easy  to  instalK  and 
easy  to  tune.  They  work. 


\  ^^^^sm/w^ji 


^T 


Figure  4,  The  baby  loop  can  be  thought  of  having  a  **fTonf'  and 
"'rear*'  as  shown. 


v;^ 


Photo  B.  A  completed  coil,  wrai>ped  in  black  vinyl  electrical  tape  to 
hold  the  coits  in  place. 


Photo  C.  The  feed  point  of  the  baby  loop  antenna.  A  strip  of  PVC 
pipe  (cm  down  the  middle i  was  used  to  mount  a  50-239  female  con- 
nector and  io  support  the  antenna  wire.  Note  also  an  RF  air  balnn 
I !  :li  formed  out  of  coifs  ofthefeedline. 
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Your  IBM-PC  or  compatible,  our  BMK-MULTY 

software  and  any  ordinary  RTTV  terminal  unit  such 
as  CP-1 ,  CP-1 00,  ST-5,  ST-6,  ST--6000  etc,  will  give 
you  unequaled  performance.  It's  AMTOR  done  right! 

•  Uses  the  1 6-bit  power  and  large  memory  capac- 
ity of  your  PC  to  directly  process  data  signals. 
Avoids  TNG  limitations  by  eliminating  the  TNG. 

•  Advanced  AMTOR  algorithm  syncs  extremely 
rapidly. 

•  Automatic  selectfon  of  Mode-L  FEC  or  ARQ-QSO. 

•  Unique  multi-sampling  RTTY  algorithm. 

Detaited  literature  upon  request.  Matching  TU. 
available.  Base  version  with  AMTOR.  RTTY,  CW 
and  Audio  Spectrum  Analyzer  $95.  Extended  ver- 
sion also  includes  HF  WEFAX  and  SSTV  reception 
$125.  VISA/MasterCard  accepted. 

Amateur  caHsign  required  with  order.  State  3'/;>  or  5  Vi  inch  disk  preference. 

Authorized  U.S.  Distributor: 

Schnedler  Systems  AC4IW 

25  Eastwood  Rd  -  RO.  Box  5964  •  Asheville.  NC  28813 

(704)  274-4646 


UNIVERSAL  RADIO  HAS  MOVED 


Univ9iB3l  Radio  has  moved  four  miles  to  its  n-ew  expanded 
location.  We  are  now  only  1 5  minutes  from  downtown  Columbus 
and  the  Columbus  airport  Visit  our  big  ope  rationaJ  showroom.  We 
carry  alt  lines  of  new  and  used  shortwave  and  amateur  equipment 
Get  a  harids-on  look  at  that  new  rig  you  have  been  thinking  about! 


NEW  LOCATION    S 


Sio(9  Hours 

Mon.-Fri.  10:00-5:30 
Thursday  10:00-8:00 
Saturday   10:00-3:00 


HUGE  COMMUNICATIONS  CATALOG 


The  new  Univefsal  Radio  100  page  communications  catalog 
covers  everything  that  is  new  for  the  amateur,  shortwave  listenef 
and  scanner  enthusiast.  Equipment,  antennas,  books  and  acces- 
sories are  all  shown  with  prices,  This  informative  pubfication  is 
available  FREE  by  fourth  class  mall  or  for  $1  by  first  class  malL 


Universal  Radio,  Inci 

6830  Americana  Pk\yy* 

Reynoldsburg,  Ohio  43068 

800431-3939  Orders 
614  866-4267  Infornnatiojn 
614  866-2339  24  Hour  FAX 
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BATTERIES 


You've  bought  our  replacement  batteries  before . . 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


FOR  THE  MONTH  OF  OCTOBER 

ALINCO  DJ580 

Replacement  Batteries,  Higher  Capacityi 
Same  size  Case  as  Original 


CM2.  BP2 
CMS.  BP5 


ICOM 

7.2v  @  500  MAH 
10.8V  @  500  MAH 


Theirs 

E8P-20N  7.2v@  700MAH 


Ours 

7.2@  800MAH 
12v(?800Mj&H 


SUPER 

7S      13.2V  @  1200  MAH 

as        9,6v@  1200  MAH 

(base  charge  only— 1 "  (onger) 

ICOM  CHARGERS  AVAILABLE 


EBP-22N  12v®  700MAH  l2vi?'80nMAf 

WC-S20  -  EBP  20N 
WC-S25  -  EBP  22N 

WC-520A-EBP-20NX   7.2v  @  1 500MAH 

*  Same  size  case  as  EBP-22N 
Monthly  discounts  applicable  lo  End-Users  ONLY. 


CUSTOM  MADE  BATTEHY 
PACKS  &  INSERTS 

Made  to  your  specifications 
Introductory  Offer i 

KENWOOD  INSERTS 
P&.25  PB-21 

Pa-26  Pa-24 

ICOM  INSERTS 
BP-3  BP-7 

BP-5  BP^ 


woltf'Cim 


( 


Discover  now  ace  e  : ;  - :: 
NYS  r&sidents  ackj 
SV4%  sales  tax. 
Add  $3.50  for  postage 
and  handling. 


Prices  and  specJficaHortt  subjed  to  cttange  wllhou*  notice 

_  .^^  SOURCE  FOR  ALL  YOUR  COMMUNICATION 
v,l    /   BATTERY  REPLACEMENT  NEEDS. 

W&W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N.Y.  1 1354 

WORLQ  WIDE  OlSTRreUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 


"*\5 


HADE  fN 
TTHE  U.S.A, 

SEND  FOR 
FREE  CATALOG 
AND  PRJCi  LIST 


■f   i' 


In  U.S.  &  Canada  Call  ToH  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  FAX:  (718)  461-1978 

CIRCLE  191  OM  READ€R  SERVICE 
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Noise  Reduction  Using 
Broadband  Active  Whip  Antennas 

Clear  reception  for  the  VLF/LF  bands. 


by  D.  F.  Curry  WD4PLI/6 


A  dive  whip  antennas  can  be  used  sue- 
€cs.s  fully  in  a  number  of  app  lie  a  I  ions 
where  man-made  noise  such  as  lighi  dim- 
mers, power  line  hash,  TV  horizontal  oscil- 
lators antl  other  types  must  be  reduced  or 
eliminated  in  the  LF/VLF  spectrum. 

The  technique  involves  the  use  of  iwo  ac- 
tive whip  antennas,  both  electrically  idcmi- 
cal  but  physically  placed  in  a  manner  that  al- 
lows phase  cancellation  of  the  noise,  while 
allowing  the  signal  to  remain  undisiurbed. 
Similar  systems  have  been  developed  (about 
Ihe  iiame  time  as  my  <fcstgn),  as  noted  in  an 
exemplary  article  by  Dave  Robinson.  "Ac* 
live  Wideband  [nierferometer  Using  Active 
Whips/*  featured  in  Loi\'down,  AuguM  1990. 

My  particular  requirement  was  the  cliini* 
nation  of  power  line  hash  from  a  nearby 
high  tension  line.  Noise  blankers  arc  effec- 
tive for  removing  impulse  noi?ic  with  high 
amplitude  spikes,  but  a  poor  choice  when 
trying  to  remove  "complex"  noise  such  as 
power  line  hash  that  typically  masks  itself  as 
the  final  word  on  your  S-mcter. 

This  circuit  not  only  phase-canceled  the 
power  line  hash  but  as  an  extra  bonus  sub- 
stantially  reduced  the  neighbors'  TV  hori- 
zontal oscillator  harmonic,  rendering  anoth- 
er portion  of  the  1750  meter  band  usable* 
Figure  I  shows  the  basic  block  diagram  of 
the  two  whip  antennas  and  the  phasing  unit, 
along  with  the  other  equipment  I  used. 

Keep  in  mind  that  this  addition  lo  any  re- 
ceiving station  shquld  be  part  of  a  ''receiving 
system**  that  incorporates  other  beneficial 
receiving  aids  such  as  receiving  processors 
and  rcgeiTerative  preamplifiers.  The  phasing 
unii  will  allow  accurate  adjustment  of  phase 
and  amplitude  of  both  signals  independently. 
High  quality  active  whip  components  can  be 
purchased  from  manufacturers  listed  at  the 
end  of  this  article,  or  built  from  scratch  us- 
ing the  circuit  shown  in  Figure  2,  The  com- 
pleted layout  for  the  active  antenna  pream- 
plifier and  the  phase  shifter  is  shown  in  Fig- 
tires  4  atid  5-  The  PC  boards  shown  in  Fi^- 
ures  4  and  5  are  available  from  Curry  Com- 
munications (see  the  Parts  List  for  details). 
The  active  antenna  circuit  boards  are  housed 
in  small  Hammond  die-cast  aluminum  boxes 
for  weathcrprooftng. 

For  the  signal  antenna,  an  SO-239  con- 
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Figure  L  Block  diagram. 

nector  is  used  for  the  physical  support  and 
electrical  connections  to  the  wood  mast  and 
the  steel  CB  whip.  The  ^'L"  bracket  is  a 
common  CB  accessory,  found  at  Radio 
Shack  or  other  electronic  stores. 

The  noise  antentia  can  use  either  wire  (for 
low  profile)  or  alutninum  rod  antennas  (as 
shown)  for  more  rugged  installations.  Both 
work  very  well.  If  you  use  the  rod  version  ( 
recommend  using  two  or  three  rodji,  approjt- 
imately  three  feet  long  each.  Flatten  and  drill 
the  ends  so  they  can  be  physically  joined  to 
a  feed-through  connection* 

Connect  equal  lengths  of  coax  to  each 
preamplifier,  iising  BNC  connectors.  After 
final  installation  and  an  operational  check, 
spray  the  boxes  and  connections  with  a  qual- 
ity marine  vamish. 

The  actual  location  for  active  antennas 
such  as  these  is  critical;  sometimes  the  dif- 
ference of  only  a  few  feet  from  nearby  ob- 
jects can  make  or  break  reception.  The  strat- 
egy behind  expcrirnenling  with  antenna 
placement  is  to  find  the  lowest  noise  area 
possible  before  you  begin  the  phase-cancel- 
ing scenario. 

The  lowest  noise  spot  at  my  location  end- 
ed up  being  in  the  front  yard,  away  from  the 
house  and  power  lines.  Also,  a  separate 
ground  system  should  be  used  for  active  an- 
lennas  to  eliminate  ground  loops  and  extra- 


neous coupling  of  noise  from  power  line  re- 
lated ground  systems  in  the  shack.  The  cop- 
per pipe  used  as  the  ground  rod  also  sup- 
ports the  wood  mast.  The  braid  of  each  coax 
cable  is  connected  to  the  ground  rod.  The 
noise  is  typically  installed  only  a  foot  or  two 
above  the  ground. 

Phase  Shifter 

Figure  3  shows  the  phase-shift  schematic, 
with  input  Tl  and  T2  used  as  isolation  trans- 
formers to  accomplish  the  necessary  separa- 
tion for  the  ''house'*  and  antenna  ground  sys- 
tems. Switch  SWl  A-D  is  an  on/off  switch 
and  battery  charge  switch  all  in  one.  Please 
note  that  the  switch,  the  batteries,  and 
R17/RI8  are  not  mounted  on  Ihe  circuit 
board,  but  wired  separately.  Also  note  the 
polarity  of  B I  and  B2  wired  to  points  E  and 
F  on  the  circuit  board  ground. 

Points  A-D  are  junipers  from  the  circuit 
board  to  SWL  Switch  SW2  can  change  the 
input  phase  ISO  degrees  if  required.  RI  and 
R2  are  load  resistors  after  the  voltage  step- 
up  transformers  Tl  and  T2,  providing  an 
honest  to  god  50  ohm  match  at  inputs  J I  and 
J2.  Ula  and  U2a  are  simple  broadband  am- 
plifiers, with  an  amplification  of  3.1  for 
bufterjng  and  overcoming  sotne  losses  in  the 
circuit.  R7  and  R8  are  the  volume  or  ampli- 
tude adjustment  controls,  which  set  the  level 
to  the  phase-shifting  stages,  Ulb  and  U2b. 
The  phase-shift  circuit  is  your  classic  "all 
pass"  variety — it  varies  the  phase  from  0  to 
almosi  180  degrees  by  controlling  the  poten- 
tiometers Rl  I  and  RI2.  Rtl  is  used  as  a 
coarse  adjustment  while  R12  is  for  fine  tun- 
ing. Output  from  U I b  and  L2b  is  matched  to 
the  50  ohm  receiving  port  at  J3  through  RI5 
and  RI6  and  phase  shift  transformer  T3,  an 
audio  transformer  that  places  the  output  sig- 
nals from  Ul  and  U2  180  degrees  out  of 
phase.  This  output  from  T3  is  connected  to 
your  next  stage,  or  your  receiver. 

Excellent  nulls  of  70  dB  or  better  have 
been  measured  from  50  to  450  kHz  using  a 
signal  generator  as  the  common  input  source 
to  J1  and  J 2,  and  an  oscilloscope  monitoring 
tlic  output.  Separate  9-voli  batteries  arc  used 
to  power  the  phase  shifter  and  active  anten- 
nas. Using  a  4PDT  switch,  rechargeable  bat- 
teries can  be  recharged  when  the  phase  unit 
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*-P  ***¥*■ 


Regular  SAL£ 
$6529.00  5299 


IC-7B5  Xcvr/ps/keyer/tuner $285100  234a 


IC-7S1A  9'band  xcvr/SWrx 

PS'35  Internal  power  supply...... 

FL-G3ft  250  Hz  CW  fitter  (1st  IF). 
n-m  500  Hz  CW  f  iter  (2nd  IF) 
rWSA  250HzCWfilter(2j}dlF) 
FU7D  2.8  kHz  wide  SSB  filter .» 

lC-735  HF  KCvr/SW  TCvr/mic 

PS-55  External  power  suppfy  ..„ 
AM  50  Automatic  antenna  tuner 

fL-32A  500  Hz  CW  filter 

IX-243  Electronic  keyer  unit ..... 
in-30  Tone  encoder 
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IC-725  HFxcvr/SW  rcvr/mic. D  $893.00 

AH-3  Automatic  antenna  tuner 512.75 

IC-726  10-band  xcvr  w/6m D  1283.00 

10-728  HFxcvr/SW rcvr/mic , 1099.00 

IC-729  HF  xcvr/SW  rcvr w/Sm 1419.00 

HF  Acc<^*^sories:  Regular 

1C-2RL  HF  solid  state  amp  w/ps $2119.00 

IC-4KL  HF  1  kw  amp  w/ps 7459.00 

EX-627  Automatic  antenna  selector.....  330.25 

SP-3  External  speaker , 68.25 

SP-7  Small  external  speaker.... , 54,75 

CR-64  High  Stat,  ref.  Jrtal;  751A,  etc 83,00 

SM*B  Desk  mitfoptione 50.25 

SM-B  Desk  mic:  two  cables,  scan  .., 93.25 

AT'500  500w  9  band  auto  ant  tuner.....  618.25 
AH-2  8-barid  tuner  w/mount  &  whip.. ..  819.00 
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Accessories  for  1C-781/7B5/765/726/72S  •  CALL 
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I  COM 


All  prices  subject 
to  change  without 

notice  -  check 
with  salesperson 


VHFAJHF  Base  Transceivers   Replar  " "  " 
IC-275H  lOOwZmFWSSe/CW ,..$1589,00  1298 

IC-475H  lOOw  440  FM/SSfl/CW 1819  00  1498 

IC-575A  25w  6/lOm  xcvr/ps „.,D  1455.00  1158 

IC-575H  25wl00w6/10mxcvr 1699.00  1398 

IC-1275A  I0wl,2GHzFlVl/SS8/CW D  1923,00  1S98 


VHF/UHF  FM  Transceivers        Regular  SAIE 

1C*28H  45w  2m  FM/TTP  mic $389.00  329^ 

IC-228H  45w  2m  FM/TTP  mtc... ,...429.00  349^ 

IC-229A  25w  2m  FFATTP  m^c  ™.„. 439.00  369« 

IC-229H  50w  2m  FMm?  mie __„.  439.00  369*^ 

IC'3BA  25w 220  MHz FM xcw 43900  369^ 

IC-449A  35w440FMxcvr/r7P 529.00  439^^ 

IC-1201  lOw  LZGHz  FWSSB/CW 849.00  719*^ 

Dual  band  FM  Transceivers     Regular  SALE 
lC-241flA  25w2m/440  FMm?  mic...,D  $889.00  729* 

rC-24111H  45w2m/35w440FMmP 939  00  769« 

1C-3230A  25w  2m/440  FM/TTP  mrc 739.00  819^ 

IC-3230H  45w  2m/ 35w  440  FM/TTP 839.00  699^' 

IC-25D0A  35w44Q/10w  1.2GHz FM....D  103900  t29« 
Multi-band  FM  Transceiver      Regular  SALE 

IC-90T  50w  2m/35w  440  FM  xcvr $1069.00  879* 

UX-R91A  Broad  band  receiver  unit 539,00  449^ 

UX-19A  lOw  10  m  unit 319.00  269^* 

UX-a9A  lOwGfTiunit 369.00  319^ 

UX-'S92A  2m SSB/CW module... 639.00  549^^ 

UX-39A  25w  220MHz  unit 479.00  399^^ 

0X-12gA  lOw  1.2GHz  unit...... 589.00  489^^ 

UX49A  440IV1HZ  module  for  IC-900 369.00  31 9^^ 

IC-970A  25w2m/430MHz)(Cvr/ps 2339.00  2348 

IC'970H  45w  2m/430  MHz  xcvr/ps„....„  3079.00  2548 

UX-R9G  50-905  MHz  receive  unit 419.00  349" 

UX*97  L2GHz  band  unit »..  1059.00  899" 

*  'HF/UHF  Mobile  Antenna        Replar  SALE 
AH-32  2m/440  Dual  Band  mobile  ant $41.25 

VHFAJHF  Repeaters  Replar  SALE 

RP-1520  2m  25w  repeater .$2369.00  1968 

RP-221 0  220MHz  25w  repeater «.......-.  2009.00  1 858 

fip,4020  440MHz  25w  repeater. 2439.00  1 99B 

RP'4020/5DW  440  SOw  repeater.... 2649,00  2198 

RP-1220  1.2GHz  lOw  repeater «,  2759.00  2298 

We  stock  the  entire  1C0M  line,  but  due  to  space 
limitations  some  iteois  are  not  listed  In  tbis  ad, 


r  .3  us  Regular 

IE^P2AT  :i£WI2mHT $419.00 

IC-P3M  flEW!  220MHz  HT  419.00 
IC-f4AI  MEW!  440  MHz  HT  469.00 
IC-2A  L5w  2m  HT  •  Cios&oii!..„„ 
IC-2AT  ].5w 2m  HT/1TP.....  269.00 
IC^D2AT/H»gti  Power  2m  ..„  349.00 
IC-fl3AT  2.5w  220  HT/TTP ...329.00 

IC'ZSAT  2mnW^ ^379.00 

IC-2SRA  2m/Z&-9O5n_..579.Q0 
IC-24AT  2m/44(HHz/rrP..  459,00 
IC-3SAT  ZZOMHz  HT/TP ...  359.00 
iC-4SAT  4*0MHz  HT/TTP ...  399  00 
IC4SIW  440/25-905  rx,,..^  579.00 

IC'2GAT  Zm  HT/nP... 399  00 

IC-4WT  mUWz/U? ..399,00 

IC-!2fiAT  IZGHz/TTP 519.00 

IC-WZA  2m/440HT ^..589.00 

IC™X2A  440/1.2  KT... 749.00 

Aircraft  band  handhelds       Regular 

A-2  5W  PEP  svntli  aircraft  HT $575.00 

A-20  aircraft  HT  w/VOR  .,, 839.00 

A-21  Navicom  Plus  Aircraft  HT ..........  680.00 


SALE 
349« 
359*5 
3B9« 
ltS« 

289" 
279« 
303*^ 

479« 

379" 

299» 

329« 

489" 

329" 

329« 

429« 

499" 
628«s 

iiAU 
42g« 
469^!^ 
499«* 


o  o.  ^ 


-oio 


Shortwave  Receivers 
fl*l  10OkHZ'1.3GHzAM/FM  pocket 

R-7U  lOOkHz~30MHz  rcvr. .^.., 

RC-11  Infrared  remote  controller 
FL*3ZA  500  Hz  CW  filter... 

FI-44A  SSB  filter  (2nd  IF) 

EX'257  FMunrt ^,„ 

EX*310  Voice  syntfiesizer 

CR-84  High  stablity oscillator  )(tai 

R-72  30kHz-30MHz  SW  rcvr 
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Accessories  far 

R-1/R-72/R-100/H^90DD 
CALL 


R-IOD  lOOkHz-1. 856GHz /y\^/F^,12v 

R-700D  25MHz-2GHz  receiver 

RC-12  Infrared  remote  controller.. 

EX-310  Voice  synthesizer ...« 

TV-R7000  ATV  unit 

SP-3  E!(ternal  speaker 

CK-70(EX'299)i2V  DC  option. 
R-7IO0  25MHZ-2GHZ  receiver  ™„ 

R^900a  100kHz-2GHz  all  mode  r^ 
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Amateur  Eiedronic  Stipply  win  m  k>n9er  do  tCOM 
New  Equipment  Warranty  m  our  stores.  ICQM 
WanantJ7  Certters  are  located  in:  Belleview,  WA  • 
Irvine.  C  A « Atianta,  GA  -  Rtchmond,  BX.  Canada. 


FAX:  (414)  358-3337 


•MUiJiA 


571 0  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

AES    BRANCH  STORES  


Order  Toll  Free:  1-800-558-0411 


WICKLIFFE,  Ohio  44D9Z  ORLANDO.  Fla.  32803  CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  891  OB 

28940  Euclid  Avenue  621  Commonwealth  Ave.           1398  Drew  Street  1072  H.  Rancho  Drive 

Phone  (216)  585-7388  Phone  (407)  894-3238         Phone  (813)461-4267  Phone  (702)647-3114 

1-800-321-3594  1-80D-327-1917      No  Toll  Free  Line  1-800-634-6227 
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Figure  2,  Amenna  preamp. 


is  off.  Note  ihe  jumpers  on  the  circuit  boards 

points  AA  and  BB.  The  phase  unit  circuit 
board  can  be  made  from  the  positive  in 
Figure  5. 
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Operation 

Apply  power  to  the  phase  shifter  and  an- 
tennas. TTic  volume  controls  should  be  ad- 
justed and  reception  confirmed.  Adjust  your 
receiver  lo  a  beacon  or  signal  thai  you  are 
familiar  wiih,  if  possible.  The  volume  sel- 
ling of  ihc  SIGNAL  channel  should  be  about 
3/4  to  maximum,  and  the  NOISE  channel 
should  be  approximately  the  same.  Rotate 
the  FINE  adjust  phase-shift 
control  to  almost  fully  coun- 
terclockwise, and  ihe 
COARSE  phase-shift  control 
adjusted  while  monitoring  the 
noise  floon  SWt  may  also  be 
switched  for  the  correct  phase 
input.  The  best  results  occur 
when  the  phase  and  amplitude 
of  the  noise  of  each  channel  is 
the  same,  and  then  canceled 
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Cl.4 
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mi 
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PHASE  UNIT  PARTS  LIST 

9  volt  rechargeable  battened 

680  pF  lionolijlic  capxmr  (gr  s^ver  rnca) 

1  iiF  monolitic  50  VDC  capaotor 

BNC  tecnale  diassis  conneci<)rs 

1  ^  0^  1/4  mtfl  rtSfiltf 

Metal  fim  reoom 

470  oUcn  VA  wait  i 

Metal  IHrn  rBccKTHnended 

Ikotvn  1/4  watft  resistpf 

Ihofvn  W  ms\X  potjeribomelv; 

Mo«5ert3lCX301 

2K  ohmi  1/4  watt  resisSorS 

(meia]  film  recommended) 

25K  ohm  3/4  wan  poieriiometers.  20-tum 

MQuser  #594-43^203,  AJsO  order  covfif^ 

Mou&er  #594-612. 

5k  ohm  3/4  wati  potentiomolor,  gOlum 

Mquser#594-43P502.  AIsq  order  covar, 

Mouser  #594-612. 

600  c^mi  1/4  wan  resbtor 

(nteiaJ  ftlm  FecammensJed) 

Current  llmfting  resJsiors.  typicaPy  620 

ohms  1  watl  taf  Rr7.  aftd  1 50  o^vnis 

1/4  wan  fof  RIB, 

DPDT  switch.  PC  omit 
Uousar  #42nrii»4.  NdIb  Ihe  1^  on  the 
tmafamier.  inlkiiating  Iht  primary  sde. 
TL072P  bw  nose  op  amp 


WHIP  ANTENKA  PREAMP  PARTS  UST 

CI .  2  47  pF  sSww  fTwa 

C3  ^  pF  silver  rrica 

04^  1  pF  monolrme  cJnp/50  VtX; 

JT  BNC  cfwssts  lemato  corwieciof 

J2  SO-239  chasss  lemalc  conrieciar' 

Q t  -3  J31 0  low  noise  JF  ET 

Rl  22k  ohm  1/4  wall  rosi&tor 

(metal  film  recommcndod) 
R2, 4  330  ohm  1/4  wati  fESlstor 

R3,  S  33  ohm  1/4  watI  ro&ia!or 

T 1  -3  IVkHJser  4211004  Iransf  OFmer, 

Note  "P'  for  priiriary 
Lt'L3  JW.  Maier 70F833AI  Iron-cone on»y 

Box  Hammond  1 590A 

(AvaiCai^e  at  Mouser  1 546- 1590 A] 
Complete  kils  containing  all  camporrenEs  and  PC  boards  ar^ 
available  Irom  Curry  ConvnumcaJions.  SS2  K  Lima  St  Burbank 
CA  91 505:  The  Phase  Unit  k^  IS  M  and  the  Anienni  Pieamp  kiE 
to  Mso  S4a  .00.  Stank  etched  aiNf  <Msd  PC  bowds  ace  avaiable 
separate^  from  Far  Ciraji&,  l8Ni640  TieW  Court  Dundee,  IL 
60116:  ffw  Anteiina  PrBamp  board  is  $3  and  the  Phase  Unit 
board  «s  S4  'Onter  Ll-i3  iSrecl»y  Jrom  JM  Mflter  at  (213)  537^ 
53D0. 


by  T3.  If  you  arc  unsure  wheihcr  the  chan- 
nels are  working  correclly*  a  simple  check 

can  be  done  by  conneciing  a  single  antenna 
or  signal  generator  to  BOTH  inputs  to  con- 
firm actual  operation  of  the  phase  unit.  With 

Comimted  on  page  62 


Figure  3.  Phase-shift  controL 
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Figure  4, {a).  PC  board  foil  panern  for  the  antenna  preamp.  (b).  Parts  placement. 


Choice  Selection. 


Now  you  can  have  it  all!  Tiike  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTC^  tone  equipment  Astonishing  Accurao^  Instant 
Pmgramming,  Unequaled  Reliability;  and  add  fiill  spectnim  tone  versatilitij 
multi-tone  c^abilit)?  without  diodes,  a  reprogrammable  memory... lt&  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standani  CTCSS  EIA  tones  do  not 
suit  your  taste,  select  any  32  tones  of  your  liking  from  15.0Hz  to 
255*0Hz.  And  if  you  change  your  mind,  no  problem;  the  mem- 
ory can  be  changad  in  your  shop  with  our  HHP-1  programmer, 
or  at  our  factory  for  fifee.  "feur  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  there^  no  fussing  with  counters  or  other 
test  equipment 

Cail  today  toll-fiTee  and  find  out  moi^  about  this  fresh  new  flexi- 
bility in  tone  signaDing,  and  dorft  forget  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches. 

Its  all  brought  to  market  by  the  people  who  introduce  the  friesh- 
est  ideas  in  tone  signalling,  and  of  course  our  customary  same  day 
shipping  and  one  year  warranty  apply 


TS-32P  CTCSS  ENCODER^DECODER  Based  on  the  time  proven 
TS-32,  the  industry  standard  for  over  adecade.  The  TS-32P  gives  you 
the  added  versatility'  of  a  custom,  changeable  memory  base;  A  low  price 
of  $57.95  makes  it  an  even  sweeter  deal 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550.0Hz.  Price  is  $28.95. 

SS-32SMP  SUB-MINIATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  predous  Utde 
space  inside-  At  $27.95,  the  price  is  small  toa 

HHP-1  HANDHELD  PROGRAMMER    Fbr 

programming  the  32  memory  locations  in  any  of 

oiir  new  programmahle  producte,  including  our 

SMOOO  TWchTbne  Sequential  decoder.  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  fram  15.0  to 

6S50.0Hz  in  .IHz.  increments.  Price  is 

$199.95. 
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COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  'M  Avenue  •  Orange,  CA  926654296 
Local  (714)  99&-3021  ♦  FAX  (714)  974-3420  •  Entire  US, A,  1-800^854-0547 
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Number  12  on  your  Feedback  card 


Packet  Radio  and 
Emergency  Communications 

Public  safety  enters  the  digital  world. 


by  Richard  Ferguson  KA0DXM 


Do  you  want  to  have  a  successful  ham 
radio  emergency  group?  This  article 
describes  how  our  group  of  hams  in 
Boulder,  Colorado,  progressed  from  be- 
ing an  ordinary  emergency  group  to  a 
statewide  example  of  what  hams  could 
achic%'e,  Before,  we  were  on  the  outside 
during  emergencies;  now  we  are  an  inte- 
gral part  of  the  couniywide  emergency 
plan.  Packet  radio  can  become  your  key 
to  being  accepted  by  public  safely  agen- 
cies. Our  operational  procedures  and 
equipment  are  also  explained,  as  they 
have  been  refined  through  three  major 
forest  fires. 


A  Little  History 

After  a  major  flood  in  the  mid-1970s, 
a  local  ham  radio  emergency  group  was 
formed  Boulder  County  Amateur  Radio 
Emergency  Services  (SCARES)  was  active 
for  a  number  of  years  but  fell  into  dormancy 
by  the  mid-1980s.  We  were  like  many  ham 
emergency  groups;  Wc  had  an  army  surplus 
communications  van  with  lots  of  radios,  but 
we  were  rarely  called  to  serve,  If  volunteers 
are  never  used,  they  eventually  lose  interest. 

Two  things  happened  to  change  this.  First, 
BCARES  convinced  the  county  communica- 
tions center  that  packet  radio  might  be  usefuL 
Second,  Boulder  County  suffered  a  major 
forest  fire.  We  obtained  grants  from  IBM 
and  the  federal  government  for  a  demonstra- 
tion packet  radio  system  in  a  suitcase,  using  a 
Radio  Shack  Model  100  portable  computer,  a 
battery-powered  printer,  a  TNC  (terminal 
node  controller  or  radio  modem)  and  an 
ICOM  IC-2  2  meter  radio.  The  system  was 
somewhat  crude,  but  It  worked. 

Actually,  two  forest  fires  burned  at  the 
same  time,  stretching  all  local  resources,  in- 
cluding communications,  to  the  limit.  In  one 
day,  hanis  were  able  to  set  up  three  packet  sta- 
tions and  one  portable  digipeater.  One  station 
was  established  at  the  county  communications 
center,  and  two  stations  at  the  fire  cotnmand 
centers,  near  the  fire  lines.  The  county  was 
very  impressed  with  the  speedy  delivery  of 
hard  copy,  the  relative  security  of  the  mes- 
sages, and  the  hams'  flexibiliiy. 

Of  course  there  were  problems  with  packet 
radio  at  these  first  fires,  lots  of  problems:  bat- 
teries went  dead,  systems  stopped  working, 
radio  contact  was  noisy,  etc.  Luckily,  ham  in- 
genuity solved  or  worked  around  the  difftcul- 
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Photo  A.  One  of  the  ponahie  packet  stations  operating 
in  the  mountains  near  Boulder.  (L  to  R):  A I  Beu 
WA0LMQ,  Tim  Groat  KR0U,  Ed  Cole  WB0SUT  and 
George  Becker.  Photo  by  David  Fetter  KA3HBK. 


ties  and  the  system  was  used  for  several  days, 
with  only  occasional  periods  "off  the  air." 
When  the  packet  system  was  down  or  over- 
loaded, messages  were  handled  by  voice  on  a 
2  meter  repeater. 

After  the  1988  fire,  and  every  succeeding 
emergency,  we  had  a  critique  and  figured  out 
what  we  needed  to  improve.  We  held  exercis- 
es, some  of  which  were  disasters  in  them- 
selves! As  a  result,  we  rewrote  the  ham  radio 
emergency  plan  for  Boulder  County.  In  the 
1989  forest  fire,  which  destroyed  40  homes, 
things  went  more  smoothly  and  ECARES  be- 
came accepted  as  a  key  element  in  emergency 
planning.  Packet  radio  is  now  written  Into  the 
county  fiood  and  fire  plans:  BCARES  is  to  be 
paged  automatically  when  a  situation  reaches 
the  critical  point.  At  the  start  of  the  most  re- 
cent forest  fire,  the  county  radio  dispatchers 
were  visibly  relieved  when  ECARES  arrived 
because  we  take  a  lot  of  the  traffic  load  away 
from  the  public  safety  radio  channels. 

The  Old  Stage  Road  Forest  Fire 

Perhaps  the  best  way  to  explain  how 
BCARES  operates  is  to  telS  the  story  of  one 
emergency  from  beginning  to  end-  This  is  the 
story  of  our  third  major  forest  fire,  which 
burned  a  dozen  houses  in  Boulder  County  in 
November  1990.  It  started  early  on  a  Saturday 
morning.  The  first  that  BCARES  knew  of  it 
was  when  a  sheriff's  officer  knocked  on  the 
door  of  one  of  our  members  and  asked  him  to 
evacuate  his  home.  This  member  called  the 
head  of  BCARES,  who  began  a  callout  in  the 


middle  of  the  night,  anticipating  the  need. 
Soon  after,  we  were  paged  by  the  county 
communications  center,  which  requested 
packet  links  from  the  communications 
center  to  the  fire  base  and  the  evacuation 
center.  A  voice  net  was  set  up  on  a  local  2 
meter  repeater 

The  Red  Cross  requested  help  at  two 
additional  locations.  For  the  first  time  we 
had  enough  equipment  lo  set  up  packet  at 
ail  sites,  so  we  decided  to  operate  with 
one  voice  coordination  frequency  and  ali 
five  packet  stations  connected  to  the 
same  packet  bulletin  board.  (In  past 
emergencies,  the  hams  serving  the  Red 
Cross  had  handled  traffic  by  voice  on  a 
separate  frequency). 

During  the  two  days  of  the  fire  a  total 
of  225  messages  were  sent  via  packet  ra- 
dio. Forty -eight  hams  participated,  putting 
in  a  total  of  350  hours  of  volunteer  time- 
One  new  area  that  BCARES  is  beginning  to 
exploit  is  ham  fast-scan  TV.  In  the  Old  Stage 
fire,  a  TV  transmitter  was  set  up  on  lop  of  a 
hill,  giving  an  overall  view  of  the  fire.  For  the 
first  time,  the  dispatch  center  could  actually 
see  what  was  going  on,  rather  than  just  imag- 
ine it  through  radio  traffic.  They  loved  it!  On 
the  second  day,  the  fire  base  requested  a  re- 
ceiver too;  they  were  too  close  to  the  fire  to 
get  the  big  picture! 

Organizing  the  Hams 

A  key  to  success  is  having  severa!  experi- 
enced people  at  the  net  control  site*  Our  expe- 
rience is  diat  one  ham  alone  cannot  do  a  good 
job  of  coordinating  an  operation;  it  is  much 
better  to  have  one  ham  at  the  mike  and  one  in 
the  background,  thinking.  This  also  means  a 
smooth  transfer  when  the  ham  at  the  mike 
needs  to  take  a  break.  When  most  of  the  traffic 
is  handled  by  packet,  the  voice  frequency  is 
relatively  quiet,  and  the  net  control  usually 
does  not  have  to  work  too  hard  after  things  are 
mnning. 

In  a  major  event  with  multiple  sites,  coordi- 
nating people  is  a  big  job,  too  big  for  one  per- 
son to  do  welL  We  have  certain  people  preas- 
signed  to  key  sites  and  to  management  of  per- 
sonnel. We  use  six-hour  shifts,  based  on  a  sur- 
vey of  our  members'  preferences,  Tliis  allows 
people  to  work  a  half  day  and  help  with  the 
emergency,  too.  We  generally  assign  three 
hams  to  each  site.  This  provides  one  person 
for  voice,  one  for  packet,  and  one  to  deliver 
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fnes sages  or  provide  relief.  One  of  these  ihree 
hams  is  ihe  team  leader  for  thai  site, 

SCARES  has  a  list  of  50  official  members, 
plus  a  list  of  other  people  upon  whom  we  can 
counu  Wc  assign  ihe  most  experienced  mem- 
bers to  key  sites  and  key  jobs,  then  fill  out  the 
staffing  wilh  others.  We  often  accept  volun- 
teers who  we  do  not  know,  but  pair  each  with 
a  ham  who  is  experienced  in  our  procedures. 

Most  of  Ihe  hams  are  assigned  by  tele- 
phone, but  we  usually  monitor  a  2  mclcr  fne- 
quency  as  welL  Ai  9  p.m.  each  night,  a  net  is 
run  to  finalize  assignments  for  the  following 
day.  The  staffing  frequency  is  different  than 
the  operalional  frequency.  People  asking  qucs- 
lions  Of  sharing  information  are  referred  lo  the 
staffing  frequency  in  order  to  keep  ihe  opera- 
lional frequency  clear. 

Packet  and  Message  Handling 

Do  not  forget  these  traffic  handling  basics: 
Every  message  needs  a  number,  an  addressee, 
a  destinaiion  and  a  signature.  The  sender's 
signature  is  perhaps  the  most  important  item. 
The  sender's  title  and  agency  should  be  in- 
cluded with  the  name.  We  have  developed  a 
standard  message  formal,  and  packct*s  error 
checking  features  make  word  count  unneces- 
sary for  local  communications. 

The  basic  procedure  at  each  site  is  simple* 
When  a  ham  receives  a  written  message,  he 
checks  it  to  make  sure  tt  is  signed,  addressed 
and  legible.  Tlicn  he  SENDs  Ihe  message  to 
Ihe  appropriate  site,  typing  it  directly  (via 
packet  radio)  into  the  buliciin  board.  When 
the  message  is  finished,  the  other  station  re- 
ceives a  one-line  notice  of  mail,  then  READs 
tlic  message.  After  receiving  the  message,  the 
station  acknowledges  by  voice,  i.e.  "Fire  base, 
this  is  dispatch,  acknowledging  your  message 
123,"  The  acknowledgemem  is  accepted  with 
a  "Thank  you  "  and  the  message  is  lorn  off  the 
printer  and  delivered.  We  use  tactica!  calls, 
such  as  **firc  base,'*  rather  than  ham  calls,  on 
both  voice  and  packet.  This  minimizes  confu- 
sion when  the  ham  at  the  fire  base  mike  takes 
a  break  or  goe^  home, 

Whv  Is  Packet  Successful? 

The  most  important  fact  is  that  all  of  the 
agencies  that  we  serve  like  the  hard  copy  mes- 
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sages.  The  police  and  fire  depanmenls  have 
voice  communications,  but  hard  copy  from 
point  to  point  is  something  else,  Packet*s  au- 
tomatic error  checking  also  provides  protec- 
tion against  garbled  messages.  In  most  in- 
stances, receiving  a  computer-printed  message 
is  much  better  than  ir>'ing  to  interpret  cryptic 
notations  scrawled  on  cards.  Most  of  ihe  traf- 
fic that  SCARES  handles  relates  to  logistics, 
(i.e.  *Tlease  send  50  shovels."  or  "We  need  35 
meals  at  the  fire  base  at  5  p-m.")  In  addition  to 
providing  hard  copy,  we  provide  additional 
communications  operators,  as  well  as  addi- 
tional frequencies^ 

Packet:  Hardware  and  Software 

Our  present  packet  system  consists  of  four 
parts;  portable  packet  systems,  fixed  packet 
systems,  mountainlop  digipeaters  and  a  packet 
bulletin  board. 

The  portable  packet  systems  consist  of  a 
Toshiba  T-1000  laptop  MS-DOS  computer, 
two  ICOM  rC-228  2  meter  transceivers  (one 
for  packet  and  one  for  voice),  a  TiNC,  a  bat- 
tery-powered thermal  printer,  a  20  amp-hour 
lead-acid  gel-type  battery,  a  battery  charger, 
and  antennas.  To  keep  this  from  being  a  back- 
breaking  load,  it  is  divided  into  two  suitcases, 
plus  beam  antennas. 

The  fixed  packet  systems  are  standard  MS- 
DOS  computers,  but  wilh  a  TNC  and  a  2  me- 
ter radio.  These  computers  are  available  for 
general  use  in  the  dispatch  center  or  other 
area,  but  can  be  switched  rapidly  to  be  us^  as 
packet  stations  when  needed. 

The  software  that  we  use  on  the  fixed  and 
portable  computers  is  Pak-Comm,  by  Kalt  and 
Associates.  However,  we  generally  use  the 
computers  as  **dumb  terminals"  widi  printers 
because  most  of  the  *'smarts"  are  in  the  bul- 
letin board 

We  also  use  mouniaintop  digipeaters  to 
provide  coverage  to  remote  areas  of  the  coun- 
ty. We  arc  now  upgrading  these  digipeaters 
with  [COM  lC-228  radios. 

The  bulletin  board  uses  a  150  watt  radio  at 
a  hilltop  site,  and  an  MS-DOS  XT-type  com- 
puieL  The  TNC  is  an  internal  unit  made  by 
Digital  Radio  Systems  of  Clearwater,  Rorida. 
The  PacketCluslcr  bulletin  board  software  is 
available  from  Pavillion  Software  of  Hudson, 
Massachusetts.  The  key  feature  of  this  soft- 
ware is  thai  it  allows  many  different  stations 
to  be  interconnected  through  the  bulletin 
board  at  the  same  lime.  This  means  that  one 
does  not  need  to  connect  to  and  disconnect 
from  each  station  lo  send  a  message.  The  mes- 
sage flow  does  not  stop  if  a  station  is  already 
connected  to  someone  else.  The  message  is 
typed  into  the  bulletin  boanj  at  the  operator*s 
speed,  and  when  the  message  is  ready  the  oth- 
er station  receives  a  one-line  notice  of  the 
message.  The  basic  commands,  SEND  and 
READ,  are  simple  enough  to  be  readily 
learned  even  by  ihosc  not  *'computer  literate," 
Direct  connection  from  one  station  to  another 
is  usually  simpler  if  only  two  stations  are  in- 
volved, but  with  multiple  stations  the  bulletin 
board  makes  life  a  lot  easier.  The  bulletin 
board  is  available  for  general  use  until  an 
emergency  is  declared. 


SCARES  does  not  use  the  PackctCluster 
software  features  that  allow  transmitting  DX 
spotting  bulletins  or  connecting  to  other  bul- 
letin boards.  Another  bulletin  board  is  avail- 
able to  send  messages  to  other  parts  of  the 
state  or  across  the  country  but  we  have  never 
had  occasion  to  use  il  in  a  real  emergency. 

In  December  199L  we  tested  a  system  of 
linked  PacketClusters:  this  system  is  nonnally 
used  for  DX  spotting  in  the  Denver  metro 
anea.  The  system  consists  of  three  PackctClus- 
lers*  each  with  their  own  2m  frequency,  con- 
nected on  440  MHz.  This  test  wz^  very  suc- 
cessful; even  the  skeptics  were  impressed.  We 
had  50  stations  connected  at  the  same  lime, 
with  15  stations  throughout  the  area  involved 
in  the  exercise.  Messages  (lowed  transparent- 
ly ajid  rapidly  from  cluster  to  cluster;  the  sys- 
tem truly  operated  like  one  big  bulletin  board! 
Wc  plan  lo  use  this  system  for  major  disasters 
involving  packet  traffic  between  counties. 

Packet  Problems  and  Pitfalls 

Packet  can  be  wonderful,  but  it  can  also  be 
a  big  problem.  We  have  spent  innumerable 
hours  discussing  and  experimenting  with  TNC 
f^rametei^.  After  several  years,  we  have  set- 
tied  on  the  parameters  listed  in  Table  I ,  These 
assume  a  PacketCIuster  bulletin  board,  but 
seem  to  work  well  for  general  purposes.  Per- 
haps the  most  important  paramcier  is  FRACIC 
which  defines  the  time  between  retry  trans- 
missions. People  get  impatient  and  tend  to  set 
FRACK  very  low.  However,  if  multiple  sia- 
lions  on  the  same  frequency  do  this,  every- 
body ends  up  iransmitling  at  the  same  lime 
and  nobody  gets  any  traffic  through.  If  you 
want  a  real  disaster,  have  four  or  five  stations 
typing  on  the  same  frequency,  with  FRACK 
set  to  about  2,  The  weaker  stations  will  soon 
retry  out  and  be  disconnected, 

Channel  overioad  can  be  a  real  issue,  even 
with  correct  parameter  settings.  In  an  overload 
situation,  weak  stations  will  be  disconnected 
and  it  will  take  forever  for  a  message  to  get 
through.  There  are  two  ways  to  deal  with  this 
problem.  First,  you  can  use  more  than  one  fre- 
quency. We  recently  upgraded  our  bulletin 
board  to  use  two  frequencies,  and  we  estimate 
ihai  we  have  almost  doubled  our  traffic  han- 
dling capability.  A  lower-tech  solution  is  hav- 
ing the  net  control  tell  two  packet  stations  to 
QSY  lo  another  packet  frequency.  To  mini- 
mize interference,  we  do  not  operate  on  the 
national  packet  frequency  of  145*01  MHz, 

The  second  option  is  to  limit  or  shut  down 
lower-priority  traffic.  If  you  arc  handling  dis- 
aster relief  traffic,  do  not  allow  health -and- 
welfare  inquiries  to  bog  down  the  system,  if 
you  have  an  emergency  message,  order  the 
other  stations  to  stop  typing. 

A  key  to  maintaining  control  is  to  require 
all  packet  stations  to  simultaneously  monitor  a 
voice  frequency.  This  makes  coordination  and 
debugging  problems  much  easier.  We  use  a 
voice  2  meter  repeater  and  a  packet  2  meter 
frequency,  with  digipeaters  if  necessary.  There 
is  some  interference,  but  it  is  usually  not  a  big 
problem.  A  packet  monitoring  station,  most 
often  manned  by  a  packet  radio  expert  from 
his  home,  can  also  be  useful  in  spotting  prob- 


Jems  and  suesestine  solutions. 

Relationship  of  BCARES  to 
Othur  Groups 

The  relationship  of  BCARES  lo 
the  public  safety  organisations  is 
virtually  unique.  Unlike  a  canven- 
lionaJ  ARES  group^  chariered  by 
the  ARRL,  BCARES  is  chartered 
by  the  county  communications 
center,  which  dispatches  police, 
sheriff,  fire,  and  other  agencies. 
We  are  also  sponsored  by  the  Of- 
fice of  Emergency  Preparedness 
{Civil  Defense).  By  being  govern- 
ment charlcrcd,  we  arc  more  ac- 
countabJe  to  the  orEanlzatians  that 
we  serve.  Boulder  County's  three 
ham  radio  clubs  jointly  support 
BCARES.  The  head  of  BCARES 
is  recognized  by  the  ARRL  as  the 
Emergency  Coordinator  for  Boulder  County, 
and  BCARES  is  also  legally  the  local  RACES 
organizauon*  but  these  titles  are  not  important 
in  our  local  emergency  operations. 

BCARES 's  firsi  responsibility  and  primary 
focus  is  assisting  the  countywide  communi- 
cations center:  any  other  requests  for  assis- 
tance are  met  only  if  resources  are  available. 
We  primarily  provide  local  communica- 
tions via  VHP  packet  and  voice,  although 
the  public  safety  organizations  know  ihat 
we  have  other  capabilities,  such  as  HF,  au* 
lopalch,  etc.  BCARES  has  never  used  tra- 
ditional 'long-hauT*  HF  communications 
capability. 

Traditionally,  ham  groups  have  been  associ- 
ated wilh  the  Red  Cross  or  the  local  civil  de- 
fense oi^anizaiion.  Incoming  health  and  wel- 
fare inquiries  are  a  major  part  of  what  hams 
do  in  emergencies.  These  are  worthwhile  en- 
deavors, but  can  limit  the  ham  role.  In  some 
ways,  the  primary  accomplishment  of 
BCARES  is  ihat  it  has  expanded  the  role  of 
hams  in  emergency  communications.  To  keep 
within  our  focus,  BCARES  does  not  plan  to 
liandle  health  and  welfare  iraflfic;  we  have  de- 
teimtned  that  this  is  primarify  the  Red  Cross's 
responsibility. 

In  Boulder  County,  the  Red  Cross  has  a 
separate  group  of  hams  that  assist  them  with 
communications,  SCARES  and  the  Red  Cross 
hams  enjoy  a  cooperative  working  relation- 
ship. We  share  resoiirces  and  hold  joint  exer- 
cises. We  have  discussed  the  possible  merger 
of  the  two  groups,  but  the  agencies  that  we 
serve  feel  that  they  prefer  two  more  focused 
organizations  rather  than  one  group  that  tries 
to  be  all  things  to  all  people. 

How  To  Make  Yotir  Grotip  Successful 

BCARES  has  been  successful  by  maintain- 
ing a  focus  on  serving  our  "customer,"  the 
countywide  communications  center.  A  close 
relationship  between  the  head  of  BCARES 
and  an  ofTjcial  of  the  countywide  communica- 
tions center  has  also  been  beneficJaL  The 
chairman  of  BCARES  works  closely  with  this 
official  on  both  personal  and  professional  lev- 
els. In  effect,  the  people  of  the  communica- 
tions center  depend  on  the  head  of  BCARES 


Phoio  8.  Tim  Groat  KR0U  iransniits  a  packet  message 
from  the  sinndated  fire  line  to  the  Boulder  PubUc  Safety 
hididing.  Each  packet  field  station  consists  of  a  laptop 
computer,  primer.  VHF  radio.  TNC  and  a  gel -ceil  bai- 
tery  pack.  Photo  by  David  Fetter  KASHBK, 


to  assiue  that  the  hams  meet  the  communica- 
tion center's  needs. 

How  can  you  make  your  emergency  service 
group  successful?  Sell  yourself  to  someone 
who  needs  you.  The  first  step  is  to  sell  your 
group  to  an  agency  in  order  lo  get  them  to  *'try 
the  hams  out**  by  including  you  in  cither  one 
of  their  disaster  exercises  or  in  a  real  emer- 
gencv.  Choose  an  asencv  w^ih  which  the  hams 
have  connections*  or  an  agency  thai  often  has 
a  need  for  supplementary  communications. 

The  second  step  is  to  be  successful  in  your 
triaL  The  key  here  is  not  to  promise  more  than 
you  C£ui  deiivcr.  Be  realistic.  Plan  ahead,  prac- 
tice, and  then  get  the  job  done.  Plan  for  equip- 
ment problems,  and  have  backup  equipment 
to  ensure  success.  Focus  on  helping  the  agen- 
cy»  rather  than  getting  written  op  in  the  local 
newspaper  or  getting  your  name  in  a  ham 
magazine.  Participate  in  the  annual  disaster 
exercises  for  the  organization  that  you  serve. 

People  are  impressed  by  technology,  and 
you  will  probably  be  more  successful  selling 
sonf>ething  that  they  don*l  already  have.  Most 
public  safety  organizations  already  have  lots 
of  HTs  and  people  with  clipboards.  Do  a 
demonstration  of  packei  radio  and  hand  them 
the  hard  copy.  Perhaps  a  live  TV  picture 
wouSd  be  useful — do  a  small  demonstration, 
and  persuade  them  to  give  you  a  try. 

If  you  focus  on  serving  one  agency,  and  do 
what  they  need  you  to  do.  your  group  can  be 
successful.  Perhaps  your  group,  like 
BCARES,  will  hear,  "In  a  disaster,  the  dis- 
patch center  calls  the  hams  txifore  they  order 
food." 


TABLE  1.  RECOMMENDED  TNC 
PARAMETER  SETTINGS 

MAXFRAME  1 

DWAIT  1 6  (low  power  stations  use  DWAIT  8) 

FRACKS 

RETRY  10 

CHECK  0 

AX25L2V2  OM 

SLOrriME  10  (if  supported) 

PPERSIST  ON  (if  supported) 

PERSIST  63  (tf  supported) 

(lo*  pov^er  Ktaiion^t  use  PERSIST  12S) 
The  ;ibove  paramcEcni  are  for  a  I'APR  2  or  a  modem 
TNC.  For  an  older  TAPR  I  TNC,  use  DWAIT  4.  or 
DWAIT  2  for  low  power  (Station!;. 
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Homing  in 


Number  13  on  your  Fe«dtwc1c  card 


Joe  fAoeil  RE,  K0OV 
EO.  Box  2508 

Fullerton  CA  92633 

Toward  the  Optimum 
Mobile  RDF  System 

In  fouf  years  of  writing  "Homing  In," 
[  have  discussed  many  different  kinds 
of  equipment  for  hidden  transmitter 
hunts  (sometimes  called  fo)cJiunts  or 
T-hunts).  It  should  be  clear  by  now 
that  tjiere  is  no  single  setup  guaran- 
lead  to  be  ideal  for  every  radio  direc- 
Hon  finding  (RDF)  situation. 

Two  meters  is  the  mosi  popular 
band  for  mobife  foxhunting,  and  its 
the  VHF  band  that  needs  the  mosI 
RDF  }NQfk  for  self-pd icing.  The  begin- 
ning 2  meter  hunter  must  choose 
among  yagts.  quads,  Dopplers. 
phased  arrays^  arxj  lime-difference-of- 
arrival  (TDOA)  units.  Each  has  advan- 
tages and  disadvantages. 

Most  hunters  hereabouts  start  out 
with  a  yagi  or  quad,  rotated  by  hand 
on  a  mast  extending  out  the  vehicle 
window.  They  use  their  radio's  S-me- 
ter  to  ftnd  the  direction  of  the  strongest 
signal,  with  an  RF  attenuator  to  Keep 
the  meter  on  soale  wfien  ciosing  in.  As 
they  become  inofe  active,  RDFere  of- 
ten drill  a  hole  through  the  nooi  center 
or  devise  some  sort  of  special  rooftop 
antenna  rotating  system.  Then  they 
can  turn  a  ior>g  beam  without  exces- 
sive (and  tllegal)  overtiang  beyor>d  the 
sides  of  the  car. 

Beam  users  say  their  method  out- 
perfonms  Dopplers  and  TDOA  sets  be- 
cause the  beam's  high  gain  pulls  in 
the  signals  of  weak  hidden  stations. 
Furthermore,  the  beam  can  be  orient- 
ed to  hunt  foxes  that  are  either  hori- 
20ntally  or  vertically  polarized; 

In  urban  areas  where  mullipath  is 
present,  the  various  direct  and  reflect- 


Radio  Direction  Finding 


ed  signal  oomponents  can  t^e  isolated 
as  the  antenna  is  rotated.  That's  a  ma- 
jor advantage  of  the  beam  method 
over  a  Doppler  or  TDOA.  But  it's  also 
a  disadvantage,  becayse  interpreting 
the  Indfcations  can  be  tricky  and  time- 
consuming. 

Sometimes  the  S-meter  reading 
constantEy  fluctuates  as  you  roll  along, 
due  to  signal  flutter,  multipath,  and 
path  blockage.  That  makes  it  a  real 
chore  to  get  an  accurate  bearing  on 
the  direct  signal,  while  ruling  out  the 
reflected  signal  irKlicalions,  Won kj  n't  it 
be  great  to  be  able  to  automate  the 
process?  Alter  ail.  this  ts  Ihe  '90s! 

A  Scope*  Not  a  Meter 

An  installation  that  continuously  ro- 
tates the  beam  and  displays  a  polar 
plot  of  signal  strength  versus  azimuth 
would  be  a  real  boon.  Like  a  radar 
scope,  the  display  should  have  some 
persistence  so  that  the  operator  can 
easily  "stack  up^  traces  to  tell  the  dif- 
ference between  momentary  flutter 
and  the  more  stable  and  repeatable 
direct  signals. 

The  Idea  of  radar-like  display  for 
VHF  RDF  tsn  I  new.  The  late  Jim 
iSavis  W6DTFI  buHt  just  sucti  a  system 
almost  30  years  ago.  His  readout  used 
a  surplus  caihode  ray  tube  (CRT)  with 
a  iong  persistence  P7  phosphor.  Jim 
r>evef  got  around  to  motorizing  the  an- 
tenna. He  just  turned  it  by  hand  to 
sweep  the  display  an^und.  Stiiln  he  be* 
came  unbeatable  in  the  Fullerton  Ra- 
dio Club  transmitter  hunts  because  his 
system  was  far  more  advanced  than 
any  other  hunter's. 

I  received  lots  of  inquiries  after 
WB6U2Z  and  I  wrote  about  the  DTR 
scheme/  Many  readers  were  con- 
vinced that  this  woufd  t>e  the  perfect 
"secret  weapon/  Some  have  tned  to 


Photo  A  KK6CU  shows  how  his  mobtfe  CRT  disptsy  is  us^d^  The  storage  scope 
is  in  a  vefy  dmp  cabinet,  so  ff  goes  on  the  ffoor  in  front  of  the  passenger/navi- 
gate. 


emutaie  it  and  update  it.  One  of  the 
most  successful  so  far  is  JaMi  Smith 
KK6CU  of  Pasadena.  California. 

JaMI  loves  to  prowl  the  swap 
meets,  looking  for  bargain  radios, 
computers,  and  test  equipment.  He 
was  able  to  locate  inexpensive  Tek- 
tronix Model  603  medical  storage  os- 
cilloscope monitors  for  his  RDF  dis* 
plays,  {See  Photo  A.  He  has  two  of 
these  setups,  one  at  home  and  one  in 
Ihe  car.)  This  saved  him  the  task  ol 
building  P7  CRT  readouts,  with  their 
associated  high  voltage  power  sup- 
ples. 

What*s  more,  the  storage  scope  Is 
more  "user-friendly"  than  a  regular 
CRT  because  the  operator  can 
choose  when  to  record  traces  and 
when  10  erase  them  with  the  press  of 
a  button.  JaMi  lets  Ihe  traces  build  up 
for  as  long  as  he  wants,  then  holds 
them  in  place  while  he  measures  them 
with  the  protractor  he  mounted  to  the 
face  of  the  screen. 

The  storage  scope  requires  120- 
vott  60  hertz  power  KK6CU  uses  an 
Inexpensive  square -wave  DC -to -AC 
inverter  made  by  Tripp  Lite  in  his  mo- 


bOe  Instaltalion,  The  inverter  alscr  prth 
vides  AC  power  to  the  antenna  rotat- 
Ing  motor. 

Automatic  Potar  Plots 

When  manufacturers  want  to  know 
exactly  how  well  their  beam  antennas 
perform,  they  take  them  to  an  antenna 
test  range.  Conditions  there  are  ideal. 
Antennas  are  mounted  on  a  tower 
high  arxi  clear  of  nearby  objects.  The 
test  emitter  is  also  in  the  clear,  and  the 
path  to  Ft  15  unobstructed.  The  results 
are  those  nice  polar  plots  you  see  in 
tt>e  ads. 

Under  ideat  path  conditions  wflh  a 
single  incoming  signal,  a  CRT-type 
RDF  gTves  a  very  similar  display,  as 
shown  in  Photo  B.  The  large  lobe  indi- 
cates the  direction  of  incoming  signal. 
In  this  instance,  It's  290  degrees  rela- 
tive to  the  vehicle.  The  higher  the 
beam's  gain,  the  sharper  and  narrow- 
er this  lobe  will  be.  The  smaller  lobes 
at  35  and  1 95  degrees  could  be  signal 
reflections  from  nearby  terrain  fea- 
tures, but  more  likely  they  are  minor 
lobes  in  the  antenna  pattem. 

In  a  perfect  situation  tike  this,  you 


Photo  B.  The  display  of  KKSCU's  RDF  system  on  a  singfe  continuous-earner  sig- 
nal in  the  dear,  tt  fooks  just  lik&  a  polar  plot  of  the  $-element  quad. 
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Photo  C.  Two  sweeps  of  this  CW  signaigive  indications  at  t  J5.  730,  ISO,  and  160 
degrees.  When  you're  in  motion,  it's  hard  to  tail  which  is  correct  by  reading  the 
bouncing  S-meter, 


STANDARD 

AMATEUR     RADIOS 


Now  available  -  The  worlds  finest  amateur 
radios.  Unsurpassed  quality  and  features  make 
STANDARD  the  worlds  most  popular  line  of 
amateur  radios. 


Mini  Deluxe  HTs: 

C168A2meter 
C468  A  450MHz 


Can  For 
Price 


Twin  Band  HTs 

C228  A  2M/220MHZ     caii  For 
C528A  2M/440MHZ       ^"""^ 
C628A  440MHz  &  L2GHz 

C558A  CaJl  For  Price 

Twin  Band  Mobile 

C5608DA  2M/440MHZ 

Call  For  Price 

We  also  have  many  accessories  for 
these  radios  and  most  heath  radios. 
CaU  1-800-292-7711  for  details. 


C  &  S  SALES,  INC,  •  1245  Rosewood,  Deerfield,  IL  60015 

(708)541^0710  •  FAX:  {708)520-0085    vvrite  for  free  catalog 
WE  WILL  NOT  BE  UNDERSOLD       Pmces  subject  to  chamge 


CIRCLE  184  OH  READER  SERVICE  CARD 


A  NEW  GENERATION . . . 
THE  EMOTO  &  CREATE  FAMILY! 


EMOTOis  Qutios^i  high  standards?  EMOTO 
supplies  over  60%  of  the  Japanese  tasrkct  with 
many  innovative  feamres.  EMOTO  also  h&s  on 
AZ-EL  rotator  wiih  computef  I/O  ports,  for 
those  working  satellite  orEME  Moon  Bounce, 


1200FXX 


CREATE  Rotat&r  FeMmes:  RC5 

Cast  and  machined  aluminum  gearing, 
worm  drive  brake  gearings  auio,  mast 
clamp  guides,  preset  (on  S  models),  wa- 
ter tight  connector,  circle  overlay  avail- 
able for  USA»  long  term  reiiabili^. 


CLP5I30-1  This  high  gian^  wide- 
band VHFAJHF antenna  is  exceJlenl 
for  DXing,  Amateur  Radio,  FM 
broadcast,  scanners,  VHF/UHF  tele- 
vision,  government,  cellular  and 
business  band  use. 


ROOF  TOP  TOWERS 


model 

height 

CR18 

5"  10'^ 

CR30 

9'TO" 

CR45 

14^9" 

max.  wind      max.  vert- 
base  width      load  fL^ 


load  lbs.    weight 


31  1/2" 
39" 


21@90mph 
27@90mph 
23@90mph 


440  n 

1,322        33 
SSI  57 


^EDGOL 


Electronic  Distributors  Co,  325  Mill  St  N.E.  Vienna,  VA  22180 

Ph,  703-938-8105  FAX  703-938-6911 
Call  Your  Favorite  Elealer  Today! 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controflers 
with  REAL  SPEECH! 


No  other  repeaters  or  controHers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commerciat  repeater  sites 
around  the  world,  Oniy  Mark  4  gives  you 
Message  Master tm  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 

repeater,  controller,  and  receiver  winners. 


Phone:  ^5/(508)  372-3442 
FAX:  #(508)  373-7304 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  ro/ce 
is  stored  instantly  In  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  A. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc, 

23  Elm  Parkr  Groveland,  MA  01834 


2  meters  220  440 
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could  get  a  bearing  just  as  easily  by 
hand-rotating  the  beam  and  watching 
the  receiver  S-meter  But  the  high-tech 
display  excels  when  the  RDF  environ- 
ment gets  unfriendly-  lis  fnuch  harder 
to  interpret  the  S- meter  reading  when 
there  Is  mobile  flutter  on  the  hider's 
signal.  Worse  yet,  imagine  the  S-me- 
ter  bounce  when  the  signal  switches 
on  and  off  every  second  or  so,  (It's  le- 
gal on  some  hunts!) 

We  gave  JaMi's  setup  a  workout  by 
tracking  a  seismic  beacon  that  sends 
keyed  CW.  Photo  C  shows  two 
sweeps  of  the  antenna.  Because  the 
signal  is  going  on  and  off  at  the  CW 
rate,  each  sweep  gives  two  different 
apparent  bearings.  This  iliust rates  the 
likelihood  of  error  in  an  ordinary  ''spin 
it  and  read  the  S-metef  setup  when 
the  signal  is  keyed  or  fluctuating. 

Since  JaMi's  beam  rotates  at  40 
rpm,  it  takes  only  30  seconds  to  buiid 
up  a  trace  of  20  overlapping  rotations 
on  his  storage  scope  (Photo  D).  Now 
It's  easy  to  see  that  th©  correct  bear- 
ing to  the  beacon  is  145  degrees. 

Wtien  the  Going  Gets  Toagh  , . , 

The  CRT  display  is  at  its  best  in  a 
"messy"  RF  environment.  In  Photo  F, 
the  large  repeatabie  lobe  easily  identi- 
fies the  direct  bearing  to  the  T,  while 
reflections  and  noise  in  other  direc- 
tions show  up  as  a  jumble  of  non-cor- 
related traces. 

Suppose  there  are  two  hidden 
transmitters  on  the  air  Then  you'll  gel 
an  image  like  Photo  E,  which  was  tak- 
en at  the  start  point  of  a  Saturday 
evening  T-hunt.  The  hidden  T  for  the 
evening  is  at  85  degrees.  The  lobe  at 
275  degrees  is  the  fox  for  a  daytime 
hunt  that  was  still  In  progress  on  the 
same  frequency.  The  singie  trace  that 
goes  off  screen  was  caused  by  a  mo- 
mentary transmission  from  one  of  the 
hunters  on  the  hilltop. 

Note  the  fluctuation  in  the  westerly 
signal.  The  hider  isn't  varying  power. 
(That  would  be  a  no-no  on  this  hunt.) 
The  T  may  be  near  large  moving  ob- 
jects. Perhaps  it's  right  next  to  a  free* 
way.  Or  there  might  be  neartsy  aircraft 
causing  reflections  and  flutter.  Despite 
the  fluctuations,  it  is  easy  to  get  cor- 
rect bearings  by  "eyebaii  averaging'' 
the  storage  scope  dispiay. 

Doppl^r  Beater? 

Users  of  Doppler  RDF  units  (see 


"Homing  In"  for  February  1992)  wl[| 
say  that  their  method  is  faster  {hun- 
dreds of  bearings  each  second)  and  it 
latches  on  to  short  transmissions  with 
ease.  PlN-diode-switched  Doppler  ar- 
rays have  no  moving  parts  and  are 
much  less  conspicuous.  Doppiers  are 
easier  to  use  because  they  have  fewer 
controls  to  adjust. 

Those  claims  are  true,  but  the 
beam/CRT  configuration  tops 
Doppiers  in  other  important  respects, 
its  high  gain  antenna  makes  it  much 
more  sensitive,  so  you  can  hunt  sta- 
tions at  much  greater  distances.  With 
a  twist  of  the  quad's  boom,  KK6CU 
can  track  horizontally  polarized  foxes 
with  the  correct  polarization,  whiie 
Doppler  users  are  stuck  with  vertical 
antennas. 

The  biggest  advantage  of  the 
scope  over  a  Doppler  is  Its  ability  to 
analyze  muitipath  and  multi -signal  sit- 
uations. On  the  other  hand,  a  Doppler 
set  must  give  a  singie  indication,  it 
can't  separate  the  two  simultaneous 
equal-amplitude  foxes  of  Photo  E.  Its 
Indicator  will  probably  not  point  to  ei- 
ther one. 

The  polar  plot  gives  a  moving  pic- 
ture of  the  channel  that  cleariy  dis- 
piay &  both  hidden  Ts,  and  the  opera- 
tor can  identify  each  one  by  ear  from 
the  receiver  audio  as  the  beam  goes 
around.  You'll  appreciate  this  feature 
when  you  are  jammer  hunting  be- 
cause it  becomes  easy  to  separate  the 
jammer's  signai  from  that  of  the  sta- 
tion being  jammed. 

One  more  advantage:  l\/1ultiple 
sweeps  of  the  CRT  system  will  get 
bearings  on  single-sideband  signals 
and  pulsed  noise  sources.  Doppiers, 
on  the  other  hand,  require  carrier-type 
signals  They  can't  track  SSB  or  noise. 

Next  month's  column  will  show  you 
how  KK6CU  designed  and  built  his 
motorized  mobife  antenna.  II  really 
stands  out!  You'll  also  learn  how  the 
antenna's  azimuth  is  sensed  and  how 
JaMi  solved  the  problem  of  getting  the 
RF  signal  from  the  40  rpm  whirling 
quad  to  the  2  meter  receiver. 


*  See  pages  249  to  255  of  Trans- 
mitter  Hunting — Radio  Direction  Find- 
ing Sffnpiifted  by  K0OV  and  WB6UZZ, 
published  by  Tab  Books  (#2701). 
available  from  Uncle  Wayne's  Book- 
store* 
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Photo  D.  Once  20  sweeps  have  buiit  up  on  the  storage  scope,  it's  dear  that  the 
correct  bearing  is  745  degrees. 


Photo  E  A  Doppler  can't  separate  two  stmuitaneous  signals  of  equal  amplitude, 
but  KKGCU's  CRT  display  and  a  good  beam  make  it  look  easy. 


Photo  E  The  hidden  T  bearing  stands  out  in  sharp  contrast  to  noise  and  mufth 
path.  Note  that  JaMi  adjusted  the  compass  rose  to  compensate  for  his  vehicie's 
25  degree  heading  on  the  hifitop^  This  makes  the  105  d&gree  lobe  a  true  bearing 
(referenced  to  north)  instead  of  relative  to  the  vehicle. 
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BRINGING  YOU  INNOVATIVE  PRODUCTS 
FOR  18  YEARS 


-  Our  Best  Handi-Counter 

IOH2  -  3GH2  Multifunction  Counter,  includes:  -Bargraph 
•6  Functions  •  ±  1  PPM  TCXO  'NiCads  &  Charger 

$375.  {options:  BLB30  $75,  TXC030  $100.) 

8030  -  Bench/Portable  Multifunction  Counter 

10Hz  -  3GHz  Extremely  High  Sensitivity,  High  Resolution 
and  Accuracy,  includes:  -Bargraph  •  ±  1PPM  TCXO 
Two  Inputs  'Adustable  Trigger  Level  -Trigger  Variable 
•Hold  Button 

$579.  {options:  BLB90  S75. 

TCX09  ±  .1  PPM  TCXO  $135.) 


•   CANT  HIDE 

ITS  COMING 
IN  THE  FALL 
0FV2 


PC1Q  PC  Based 
Multifunction  Counter 

operates  under  Windows  3.t . 
("C"  Library  available) 
•Instantly  tunes  a  receiver  "Data  Logging 
•10  Digit  •10Hz-2  4GHz 

$199.  (options:  API  OH  -  Dual 

High  Impedance  Amplifier 
Head  Unit  $199.) 
Both  PC10  &  API  OH  $379. 


Factory  Direct  Order  Line 

1  -800-327-591 2 


(305)771-2050  •  FAX  (305)771-2052 
30  Day  Money  Back  Guarantee 

5821  NE  t4th  Ave.  •  Ft.  Lauderdale.  FL  33334 
5%  Shipping  Handling,  (Maximum  $10)  U.S.  &  Canada. 
15%  outside  continental  U.S.A.  In  Ftofkte  add  5%  sales  tax 
Visa  and  MasterCard  accepted. 

CmCLE  tfi  CH  FINDER  SfMVICE  CARD 


New  pa 


it 


Kumber  14  on  your  Feedback  card 

UCTS 


CompHed  by  Hope  Currier 


HANDIE 

The  Harxlie-Base  is  a  s^nd  io{  your 
hanrfie  lalHie  ot  JiafKHieW  scanner,  of* 
fering  a  steady,  secure  place  for  opef- 
atirvg  at  your  desk,  coffee  table,  dining 
table  Of  any  other  flat  surface.  The 
Handie-Base  is  constructed  of  wood 
and  metalp  with  fubber  feet  to  prevent 
sliding.  M  your  hand-held  radio  has  a 
belt  dtp,  this  device  will  provide  a  site 
for  using  ^t  as  a  portable,  or  you  can  at- 
tach coax  from  an  external  antenna, 
along  with  a  power  supply  and  an  ex- 
tension speaker  mike,  thus  creating  a 
base  station  from  your  hand- he  Id  radio. 
No  more  dragging  cords  around  to  get 
the  maximum  output  from  your  talkie  or 


-BASE 

sinner.  It  also  alkm^  for  using  your 
haiidl>e  talkie  as  your  paicket  transceiv- 
er without  hunting  to  find  a  place  for 
your  radio.  These  stands  wJtl  last  for 
years  and  cany  a  five-yeai"  repair  or  re- 
placement warranly. 

The  stands  are  Si 4.95  plus  $3.50 
shipping  and  handling  [check  or  money 
order}.  Other  models  are  available  tor 
hand-held  scanners,  tall  battery  hand- 
helds,  and  small  SWR/power  meters. 
Contact  Handle-Base  &  More,  RO.  Box 
2504,  Broken  Arrow  OK  74013-2504; 
(9W)  357-2139..  Or  circle  Reader  Ser- 
vice No.  201 , 


•"J 


CUSHCRAFT 

C US hcraft  Corporation  has  Introduced 
the  nexl  generation  of  tts  eight-band 
quarter-wave  antenna.  The  26-loot 
AP8A  covers  10,  12,  15.  17,  20.  30.  40 
and  SO  meters  and  weighs  only  9.5 
pounds.  Constructed  with  double-  and 
iriple*wall  tubing,  tfie  AP8A  provides  un- 
compromising strengtii  for  high  wind 
survivability.  Low-kiss  design  and  high- 
efficiency  traps  add  up  to  maximum  out- 
put Today's  active  amateur  will  get  su- 
perior eight-band  operation  with  auto- 
matic beads  witching  in  gne  compact 
package.  With  quick  assembly  and  a 
clean  profile,  the  rugged  AP3A  will  pro- 
vide years  of  pleasure  for  amateurs  and 
SWLs  alike. 

For  ttie  price  and  more  informalfon, 
contact  Custicraft  Cofporation^  RO.  Box 
4680,  48  Penmeier  Rd.,  Manchester  NH 
03108;  ($03)  627-7877,  Fax:  (603)  627- 
1764.  Or  circle  J=ieader  Service  No,  202. 


CABLE  X-PERTS 

Cable  X-PertSt  Inc.  has  Introduced  an 
old  favorite  with  a  new  twist:  clear-jack- 
eted RG  Mini  a  (X].  Tiiis  new  product 
has  a  very  soft,  extra-flex ibJe,  ultraviolet- 
resistant  ciear  PVC  Jacket.  Clear  Mini  8X 
can  biend  into  any  surround ings^  is  aes- 
thetically more  appealing,  and  still  has 
the  same  electrical  characteristics  as  the 


standard  95%  braid  coverage  black- 
jacketed  material.  The  price  is  S.I 9  per 
foot  for  100  feel  and  up.  For  more  infor- 
mation, contact  Cable  X^PSfts,  Inc.,  113 
McHenry  Hd,  Suite  240,  Buffalo  Grove 
ft  60039;  (708)  506-1886.  Or  circle 
Reader  Sen/ice  No.  203, 


HAMTRONICS 

The  OVR'I  Dlgilai  Vok^  Recorder  iS 
a  versatile  PC  board  module  designed 
primarily  as  a  voice  ID'er  for  repeatefs^ 
but  also  providing  features  that  le!  you 
use  it  as  a  contest  CO  caOer  or  a  *radio 
notepad*  to  record  short  parts  ot  re* 
ceived  transmisskjns  for  instant  recall. 
As  a  repealer  iDer,  tfie  DVR-i  moduie 
vrfill  record  youf  vo^,  using  either  the 
buii!-in  microphone  or  an  extemal  mike* 
11  can  be  used  witfi  almost  any  repealer 
COR  module.  The  20  seconds  of  recofd- 
rng  time  can  be  broken  up  any  way  you 
iike.  You  can  eni^nce  Ihe  basic  circuitry 
by  adding  a  switdi  to  select  any  of  sev* 
eraJ  messages,  or  set  it  up  to  announce 
periodicaliy,  even  when  the  repeater  is 
not  in  use.  Using  it  as  a  contest  annund- 
ator^  you  can  record  a  message  or  even 
severai  messages.  Eliminate  fatigue  or 
straJried  voice  working  contests  or  DXi 
As  a  radio  notepad,  you  can  keep  the 
DVR-1  nxjdule  wired  to  the  audio  output 
of  a  receiver,  ready  to  record  up  to  20 
seconds  of  anyti^ing  you  might  want  to 
recail  iater. 

The  DVR-1  module  can  be  pur- 
chased either  in  kil  form  for  $89  or  as  a 


wired  and  tested  unit  for  $139-  It  in* 
ciudes  a  small  electrel  microphone  and 
push-buttons  for  record  and  playback. 
For  mofB  informatkin  and/or  a  complete 


catalog,  contact  Hamtfonlcs,  Inc.,  fi5-£ 
Moii/  Rd..  Hiiton  NY  14468-9535;  (716) 
392-9430,  Fax:  (716)  392*9420,  Or 
dfcie  Reader  Service  No.  204. 
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MICROCRAFT 

Mfcrocraft  Corporation  has  intfo- 
duced  the  Personal  Code  Explorer,  a 
new  shortwave  radio  code  processor  for 
IBM  compaUble  computers.  Powerful 
software  and  Itardwrre  combine  in  an 
exdting  new  prodijcl  tfiat  reads  Mofse, 
RTTY,  ASCII,  SrrOR/AMTOR,  HF  pack- 
et, and  multi-level  grayscale  Fax  signals 
to  your  computer  screen.  Persona!  Code 
Exptorer  untaps  all  of  Ihe  power  of  your 
computer  to  provide  more  features  per 
{loilar  ttian  e^-er  t>etore-  Exclusive  filgh- 
ligtits  include  a  reaHinne  on-screen  os- 
cilloscope to  observe  signals,  digilat 
nofse  filters,  Micfocraft  Morse  code  alg> 
rlthms.  a  user  friendly  mlerface.  and 
moret  Personal  Code  Explorer's  hard- 


CORPORATION 

ware  inslails  easily  on  your  serial  COM 
port  and  does  not  need  a  separate  pow- 
er supply.  No  need  to  open  your  comput* 
er  case,  either.  Hookup  to  your  radio 
speaker  or  heac^hone  jack  is  easy.  Per* 
sonaJ  Code  Explorer  supports 
CGAEGA/VGA  video  and  requires  DOS 
3.0  or  ahove.  It  runs  from  a  floppy  or 
hard  disk.  A  clear,  compmhensrve  man- 
ual is  included.  Exploring  code  has  nev- 
ej"  been  so  easy — or  so  much  fun! 

Personal  Code  Explorer  is  $129  plus 
$4  shipping  and  handling.  For  more  jr>* 
forrnalion,  oontacl  Miarocr^ft  CorpofB- 
Iron,  P.O.  Box  513.  Thiensviiie  Wi 
53092:  {414}  241-8144.  Orcrrde  Reader 
Service  No.  205. 


PacComm 

PacComor  Packet  Radio  Systems 
t^s  riitroduced  two  adw  products:  Bay- 
Mod-9  and  PacTOR.  The  suhminialuie 
BayMod  serial  port  modems  use  Bay- 
Corn  TNC  emulation  software  to  access 
your  radio  through  a  serial  port  of  the 
PC.  The  modem  comes  in  hw)  styles: 
BayMod-9  for  9-pJn  seriaJ  ports  and  Bay* 
Mod-25  for  25- pin  serial  ports.  Pac- 
Comm's  VHF  serial  port  modems  are 
the  simplest  and  easiest  way  to  get 
started  on  packet.  The  entire  modem  is 
contained  in  the  serial  cable  housing, 
Simply  plug  the  modem  into  ttte  comput- 
er's serial  port  attach  the  cabte  to  your 
radio,  and  load  the  BayCom  softwa/e.  A 
BayCom  software  diskette  and  manual 
are  included  with  each  modem. 

PACTOR  is  an  entirely  new  ARQ  ra- 
dioteletype  mode  designed  to  overcome 


Ihe  shortcomings  of  hoXh  i-a^^^et  and 
AMTOR  for  HF  operalion.  providing  a 
more  rugged  correclion  scheme  and 
better  thfoughput  than  AMTOR.  making 
it  a  much  more  robust  protocol  than 
Packet  under  poor  propagation  condi- 
tions. PacTOR  from  PacComm  is  a 
hardware/software  system  which  gives  a 
four-fold  throughput  increase  over  AM* 
TOR,  while  alk)wing  ttm  data  flexibility 
packet  users  have  become  accustomed 
to.  The  PacTOR  unit  also  supports  AM- 
TOR and  RTTY  opefaiion,  making  it  ide- 
al for  all  modes  of  HF  operation* 

BayMod  modems  are  $65  and  the 
PacTOR  unit  is  S290,  plus  tax  (in  FL) 
and  shipping  for  eacti.  For  more  in  for* 
mation.  contact  PacComm  Packet  Radio 
Systems,  inc.,  44  J 3  W.  Hesperiti&s  SL, 
Tampa  FL  33614-7618:  (B13)  874-2980. 
(800)  486-73BB,  Fax:  (813)  872-8696. 
Or  circie  Reader  Service  No,  £07. 


MFJ 


MFJ  Enterprises,  Inc.  tias  anrtounced 
the  new  MFJ-lilG  Deluxe  DC  Power 
Outlet  with  voltmeter,  switch  and  fuse. 
T]>e  MFJ*1 11 6  is  a  neat  artd  easy  way  to 
distribute  12  VDC  to  varloas  transceiv- 
ers and  accessories.  This  multiple  DC 
power  outlet  strip  features  eight  termi* 
nals  for  connecting  rigs  and  keyers, 
TNCs,  tuners,  etc.  Output  voltage  Is 
continuously  monitored  on  its  t3uilt-in 
voltmeter,  The  MFJ-1116  has  a  heavy- 
di%  master  power  switch  and  a  1 5  amp 


fuse.  Each  of  its  eight  outiets  utilize 
heavy-duty  five- way  bi riding  posts  with 
standard  spacing  for  dual  banana  jacks. 
Outlets  are  also  RF  tiy passed,  ft  can  be 
installed  on  the  reax  of  your  desk  and  be 
used  Id  enminale  'haywires.* 

The  MFi-1116  is  priced  at  $44.95. 
For  more  Information,  contact  MFJ  En- 
tefpris&s,  inc.,  RO^  Box  494,  Missi^ippi 
Slate  MS  39762;  (601)  323-5869.  {800} 
647-1800.  fax:  (601)  323-65Si.  Or  cir- 
cle Reader  Service  No,  206, 


PCB  and  SCHEMATIC  C.A.D. 


EASY-PC 


$195 


EASY-PC 


Runs  on 

PC/XT/ AT/286  386  With 
Here,  CGA,  EGA,  VGA_ 

Design  Smgte  sided. 
Double  sided  and 
Multilayer  boards. 
Provides  Surface  Mount 
support. 

Standard  output  incJudes 
Pot  Matrix  /  Laser  /  Inkjet 
Printeri,  Pen  Ploftefs, 
Photo-plotter  and  N.C, 
Drill. 

Award  Winning  EASY-PC 
is  now  in  use  In  over 
13,000  InstallatFoni  in  70 
Countries  World- wid&^ 
Much  easier  than 
Ughtbox  and  tapes. 
SUPERBLY  EASY  TO 
LEARN  Af^lD  USE. 
Not  Copy  Protected. 


Options:-  1000  piece  synnbof  library  $75,00, 
Surface  Mount  library  $112,  Gerber  fmport  facility  $19S.OO 


■9aa 


For  full  info',  write,  fasi,  call  or  use  Inquiry  #  ^ 

Number  One  Systems  Ltd,    1 

REF:  73s,  HARDING  WAY,  STJVES,  HUNTINGDON, 
CAMBS.,  ENGLAND,    PE17  4WR, 

Telephone:  Fax: 

USA:  011-44-480-61778.  USA ;0 11-44*480-494042  AMEX.VISA, 

imnir-  +44-480-61778  liYtnl:-   +44-480-494042  MasterCard 

UK  :-  0480  61778  UK  :*  0460  494042  Welcome 


CIIIC1£  1  ON  READER  SERVICE  CARD 


AMATEUR  TELEVISION 


■0^",>^^Ji>; 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  Irom  their  TVRO*s  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  signrficant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downcon voters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
tor  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplffi- 
ers.  We  ship  most  items  within  24  hours  after  you  calk 


(818)  447-4565  m-t  aam-SiSOpm  pst.        visa,  MC,  COD 

P,C.  ELECTRONICS  T«fnw60RG) 

2522-WG  Pajcson  Ln  Arcadia  CA  91007     Maiyann  {WB6YSS) 


IM 


i 


' 
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Hams  ATS 


15  ofi  your  Feedback  eanl 


Amateur  Radio  Via  Satellites 


AndyMacAfflstsr  WASZtB 
M7f4  Krtightsway  Drive 
Houston  TX  77QS3 

OSCAR-21 

AMSAT'OSCAB-21  was  launched 
by  the  USSR  on  January  29.1991.  (t  is 
also  known  as  RS-14,  RADIO-MI  and 
BUDAK-2.  Groups  in  Molodechno, 
IVloscow,  Minsk  and  Munich  were  in- 
volved wilh  its  design  and  construdion. 
The  results  of  their  efforts  went  to 
space  as  a  part  of  the  Soviel  geolo^cal 
research  satellite  called  GEOS. 

Descriptions  of  tlie  amaleur  radio 
components  and  complete  frequency 
charts  appeared  in  ihe  May  1991 
•Hamsais"  column.  The  Soviet  equip- 
ment- included  Mode  B  (70  cm  uplink 
and  2  meter  downlink)  analog 
transponders  and  system -wide  teleme- 
Iry.  The  devices  have  worked  very  well 
after  some  initlaJ  difficullies  with  one  of 
Ihe  onboard  receivers. 

The  German  portion  of  ttie  padtage 
has  yet  to  be  fully  exercised,  but  some 
ol  the  experiments  have  provided  sur- 
prising  results,  Not  only  has  the  satel- 
lite been  heard  speaking  plain  English 
teKt,  but  It  has  also  been  configured  to 
act  like  a  crossband  FM  repeater.  Cur- 
rent undertakings  include  high -speed 
data  lTansmissk>n  and  a  lofm  of  vok:e 

Known  a&  RUDAK-2,  tor  Begenera- 
tive  Umsetzer  fur  Digitale  Amateurfunk 
Kommunikation,  or  Regenerative 
Transponder  for  Digital  Amateur  Radio 
CommLtnicallons,  Version  2,  the  Ger- 
man apparatus  has  several  possible 
conttgurations  beyond  those  of  eariier 
ventures.  RUDAK-1  went  to  space  with 
AMSAT-OSCAR-13.  Due  to  a  mixture 
of  pfDblefDS.  it  has  not  woii^ed.  It  was 
!o  be  a  purely  digital  communications 
transponder  and  was  quile  simpie  com- 
pared (0  RUDAK-2, 

FM  Repeater  in  the  Sky 

In  addition  to  the  digital  functions  of 
RUDAK-2  shown  in  Table  1.  the  sys- 
tem can  appear  to  operate  in  an  anak>g 
fashion  through  the  use  of  DSP  (digital 
signal  processing).  Using  the  high- 
speed RTX*2000  RISC  (Reduced  In- 
struct k)n  Set  Computer)  processor  in 
RUDAK-2  lo  produce  speech  from  up* 
loaded  1  ties  or  analog  input  from  one  of 
the  uplink  frequencies,  the  unit  can 
send  voice  via  an  FM  modulator  The 
uplink  frequency  is  435,016  hAhz  to  a 
downlink  of  145.963  MH2.  It  can  ap- 
pear to  act  just  like  a  standard  FM  re- 
peater but  \Vs  all  m  the  sohware. 

Many  staliorts  discovered  thai  It  was 
a  lo\  of  fun  10  participate  in  I0-to-20- 
minute  group  conversations  with  partic- 
ipants thousands  of  miles  apart  using 
FM  for  hoth  the  uplink  and  downlink. 
During  early  tests ^  five  minutes  of  each 
lO-minute  period  were  set  aside  for  the 
FM  repeater  nnode.  The  other  five  were 


used  for  telemetry  at  400  bps  PSK. 
Later  schedules  on3y  included  one 
minyte  o!  telemetry  for  every  nine  of 
FM  operation. 

Doppier  shiM  caused  by  the  fast 
passage  overhead  was  not  a  serious 
problem,  due  to  the  use  of  FM.  The 
RUDAK  receiver  appears  to  be  quite 
wide.  Sensitivity  of  the  system  is  not  as 
good  as  the  equipment  on  the  Russian 
space  station  Mir,  but  most  earth  sta^ 
lions  with  50  to  100  watts  ERP  (Effec- 
live  Ratfiatftd  Power)  have  been  heard. 
Efforts  to  make  contacts  with  iess  ERP 
on  the  uplink  frequency  are  possible 
but  very  drfTiCull. 

Satellite  Contacts  on  an  HT 

Using  only  a  handie  talkiep  many 
stations  have  made  contacts  with  one 
of  the  space  shuttle  missions  carrying 
SAREX.  HTs  have  worked  wilh  Mir  on 
even  more  occasions.  The  amateur  ra- 
dio satellites  typically  use  modes  like 
CW  and  SSB  and  different  bands  for 
uplink  and  downlink.  Soma  HTs,  Tike 
the  Santec  LS-202A,  can  receive  SSB, 
and  many  can  transmit  clean  CW  by 
keying  the  microphone  line,  but  there 
are  currently  no  multEmode,  dual-band 
handhetds. 

When  FM  was  activated  for  both  up- 
link and  downlink  on  A-O-21 ,  many  sta- 
tions got  on  tine  acr  with  anything  avail- 
able Ihat  could  hear  FM  on  2  meters 
and  provide  f^  output  on  70  cm.  The 
145.983  MHz  downlink  is  quite  clear 
when  heard  on  145.985  MHz  by  a  re- 
ceiver with  5  kHz  tuning  Increments. 
For  the  435.016  MHz  uplink,  transmit- 
ters set  to  435.015  MHz  did  weil  when 
used  with  directional  antennas  or  pow* 
er  levels  over  50  watts.  Dual-band  HTs 
using  normal  "duck"  antennas  a^^d 
pov^r  levels  bekDw  5  watts  can  usuatly 
hear  the  2  rrwter  downlink  very  well, 
bu!  have  little  chance  of  getting  Inio  the 
transponder  without  some  help. 

While  In  Austin.  Texas,  (or  a  recent 
hamfest,  AM  SAT  Vice  President  of  Op- 
erations Keith  Pugh  W5IU  was  expiain- 
ing  satellite  tracking  to  observers  at  the 
AMSAT  booth.  He  was  using  A-O-21 
as  his  sample  satellite  since  many 
coutd  copy  Ihe  signals  on  their  HTs 
sjmpty  by  stepping  out  to  the  parkir>g 
lot  and  listening.  Ttw  eicample  pass 
this  time  went  directly  overhead,  It  was 
a  good  candidate  for  experimentation. 

On  previous  occasions  I  had  made 
contacts  through  A-O-21  using  relative- 
ly simple  systems,  but  all  had  been 
with  home  antennas,  portable  beanns 
or  with  amplifiers  and  large  mobite 
whtps^  Those  aids  were  not  available 
on  tf^s  trip  to  Austin,  but  the  pass  was 
a  realty  faniastk;  opportunity  to  try  for  a 
contact  The  high  elevation  (overhead) 
meant  the  distance  to  the  hamsat 
would  be  less  than  a  thousand  miles  at 
closest  approach. 

It  worked.  About  halfway  through 


Photo  A.  Andy  WA5ZIB  completing  a  co 
ai-banit  AHnco  NT  (Ftioto  by  N5EM.) 

the  pass,  KBSKVY  in  Cleveland.  Ohio, 
was  checking  for  weak  signals  and  oth- 
er hams  who  might  want  to  join  in  the 
round-table  discussion  passing  t>y  in 
5pa«^.  After  several  attempts  using  an 
Alinco  DJ-5B0T  I  could  hear  my  own 
voice  through  the  earphones.  I  had 
them  on  to  avoid  feedback  and  was  al- 
so using  an  ejctemal  microphone  to  al- 
tow  quick  repositioning  of  the  HT  for 
best  received  and  transmitted  signal 
while  talking.  An  unsuspecting  VW  bug 
was  used  as  a  reflector  to  enhance  the 
signal  levels  Several  transmissions 
from  my  HT  satellite  station  could  be 
heard  quite  clearly,  with  sonne  white 
noise,  through  RUDAK-2,  QSO  infor- 
mation was  e)tchanged  with  KS8KVY 
and  congratulalions  were  passed 
around  at  the  Austin  end  of  the  contact. 
There  were  several  keys  to  the  suc- 
cess of  the  contact.  The  satellite  was  at 
its  closest  point  to  my  location  The  an- 
tenna was  a  k}ng  dual -band  type,  f  was 
using  the  DiamofKl  RH77B  (15  inches 
long).  Power  output  was  5  watts  on  70 
cm.  Received  signal  levels  measured 
several  S^unrts  on  the  2  meter  skJe.  A 
car  was  used  as  a  reflector  to  enhance 
both  uplink  and  downlink.  Earphones 
and  an  external  mike  were  incorporat- 
ed. A  little  [uck  and  a  patient  KB8KVY 
helped  dramatically. 

HT  Modifications 

Meet  duaE-baixi  HTs  soW  in  the  IJ.S. 
do  not  transmit  below  440  MHz  without 
modification.  The  Alinco  is  no  excep- 
tion. The  manual  that  comes  with  the 
radio  describes  a  modification  to  aHow 
receplion  of  aircraft  AM  signals  down  to 
108  MHz,  This  requires  culting  a  red 
wire  located  just  inside  the  metal  base- 
plate at  the  bottom  of  the  radio.  The 
modificalKHi  does  not  mention  the  triue 
Jumper  in  the  sanne  area.  To  bWow  the 
ladio  lo  transmit  outside  the  440-450 
MHz  range.  Ihts  blue  wire  must  hm  re- 
rT>ov&d  or  cut  in  a  fashion  identical  to 
the  instructions  referring  to  the  red 
wire.  Both  wires  are  easily  Identified 
since  they  form  targe  loops  |ust  asking 
for  the  application  of  wire  cutters. 


^.:  via  AMSAT-OSCAR'21  using  a  du- 

After  the  target  wire  or  wires  have 
been  detached,  the  unit  must  be  re- 
assembled and  reset  To  achieve  this 
and  enable  the  desired  features,  the 
lunction'  button  nuist  be  pressed  white 
turning  the  transceiver  on.  The  LCD 
display  wilt  momentarily  display  all 
available  digits  and  modes,  and  wtien 
the  function  button  is  released  they  re- 
vert to  a  nomnal  display  with  145.00  on 
the  VHP  side  and  445,00  on  UHF.  The 
radio  IS  now  ready  for  A-O-21  opera- 
tion. 

Most  stations  that  have  used  the 
DJ-580T  for  satellite  work  emi^ioy  their 
home-station  t)eam  antennas  or  amplt- 
fiers  for  the  70  cm  uplink.  Although  tt  is 
possible  to  make  contacts  on  the  sys- 
tem described  above  using  only  a  long 
"duck;*  it  is  not  easy  and  it  will  not  yield 
many  contacts.  However,  it  proved  a 
point;  It  can  be  done. 

In  a  few  years  cellular  phone  opera- 
tion wtl  tje  available  via  low-earth-orbit 
satelftes  like  Motorola's  proposed  Iridi- 
um constellation.  Their  system  is  de- 
signed to  use  77  ^teiirtes.  The  "eels' 
Csalellites)  will  Ofbll  the  earth  keeping 
at  least  one  over  every  location  in  the 
world.  Until  then  amateurs  can  lead  the 
way  w3th  inexpensive  radios  and  inno- 
vative hamsats  like  A-O-21 . 

The  AMSAT  Annual  Meeting  and 
Bpace  Symposium 

AMSAT  North  America  is  getting 
ready  tor  its  Annual  Meeting  and 
Space  Symposium.  This  year's  event 
will  be  held  at  the  international  head- 
quarters  ol  Intelsat  in  Washington, 
D.C.,  over  the  weekend  of  October  9lh 
through  IHh. 

Activitres  will  begin  Friday  afternoon 
with  reg!stratk>n,  tutorials  and  a  special 
AMSAT/ARRL  ediicatfon  workshop.  A 
full  schedule  of  presentations  ranging 
from  talks  for  beginr^rs  to  highly  iech- 
nk^l  items  dealing  wrth  Ihe  Phase  3D 
project  will  continue  through  Saturday. 

The  Saturday  evening  banquet  will 
be  followed  by  award  presentations 
and  a  questlon-and-answer  session 
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AMSATHas  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  gfobe  today  to 
participating  in  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateuf  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  launch  state-of-the-art  satelites  for  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  A/nateuf  Radio.  Most  of  all,  we  provide  our 
members  with  an  rmpressive  array  of  member  benefits  including: 

*  Operating  aides  such  as  discounted  tracking  software  and  land  line  6BS. 

•  An  extensive  network  of  volunteers  to  provide  you  local  technical  assistance. 
'  The  AMSAT  Journal,  your  bi-monthly  periodical  devoted  to  the 

Amateur  Space  program. 

It*s  Fun!  It's  Easy!  Ws  Exciting! 

JOIN  TODAY,  For  more  information,  call  or  write  for  your  free 
information  pachcL  Or  send  your  due$  miw,  check  or  charge:  $30  U.S., 
$36  Canada  I  Mexico,    $45  all  else.    ($15  to  wards    the  AMSAT  journal.) 


AMSAT,  P.  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;   Fax:  (301)  608-3410 
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Rttyloop 


Humbmr  t6  on  your  Feedback  c^d 


I 

i 
1 


Marc  I  Leavey,  M:D.,  WA3AJR 
6  Jenny  Lane 
Baiiimore  MD  31208 

Entry  Level  Question 

DigjLal  modes  may  be  all  on  and 
OH.  but  Itie  levels  of  underslandjng  are 
clearly  alt  m  variegated  shades  oF 
gray  I  received  an  inquiry  via  Com- 
puServe from  Kevin  Comweil  N6ABW 
dealing  with  packet.  He  relates  being 
at  a  friend's  house  and  seeing  packet 
demonstrated  for  the  first  time.  He'd 
like  to  linker  and  gef  onto  the  mode, 
He  tias  ar>  Atari  XUXE  computer  arxj 
the  know- flow  to  use  the  stuff,  but  no 
idea  what  the  packet  protocols  are. 
Kevin  wonders  if  he  needs  to  wnte  his 
own  software,  and  make  up  interfaces, 
so  he  feels  he  needs  to  know  It  all. 

Well,  Kevin,  you  may  be  trying  to 
iBinvent  the  wheel.  The  packet  pfOlO- 
col  is  composed  of  discrete  jackets" 
of  data,  each  packet  containing  a 
header  with  addressing  information, 
data  itsetf.  and  error-checking  informa- 


Amateur  Radio  Teletype 

€on  In  a  precise  scheme. 

Putting  the  so  ft  ware  together  to 
handle  the  data  exchange  and  hand- 
Shaking  is  no  mean  feat,  and  many 
programmers  have  worked  bng  hours 
to  produce  tight  code  that  satisfies  to^ 
day's  demanding  amateur.  Take  my 
advice,  don't  even  try,  at  feast  not 
now. 

Use  Ifie  Atari  as  a  terminal,  mnnlng 
Just  about  any  communications  proto- 
col you  have  for  telephone  communi- 
cations to  talk  to  a  dedicated  packet  or 
multimode  controller.  For  all  intents 
and  purposes,  the  AEA.  Kantronios  or 
MFJ  units  are  all  comparable;  cfKiose 
by  personal  preference,  features,  and 
bells  and  whistles.  Later,  after  yoy*ve 
been  on  the  air  for  awhile,  you  might 
try  your  hand  at  writing  some  dedicat- 
ed software.  Who  knows^  you  might 
even  turn  up  someone  else  who  has 
alfBady  started  such  a  project  But  for 
now,  if  you  want  my  advice,  keep  it 
slmptei 

As  to  the  details  of  the  packet  pro- 


liBmS3  tS    Continued  from  page  52 

wtlh  the  new  AM  SAT  Board  ol  Direc- 
tors. Other  activities  are  being  planned 
for  Sunday. 

Registration  forms  are  available 
from  AMSAT  headquarters.  Call  {301) 
589-6062  or  wrile  to  Ar\/1SAT,  850  SUgo 
Ave,,  Suite  600*  Silver  Spring  MD 


20910.  Talk-in  frequencies  in  Washing- 
ton jnclude  146.955/355  MHz  and 
224.94/223.34  MHz.  This  is  a  fine  op- 
portunity to  spend  ttme  with  the  family 
in  the  nation  s  capital  investigating  our 
past  while  looking  into  the  future  of  the 
amateur  satellite  program- 


Uplink 

Frequency 
Speed 
Modulation 
Coding 

tJownlink: 

Mode  1: 
Mode  2: 
Mode  3: 
Mode  4: 
Mode  5: 
Mode  6: 
Mode  7: 
Mode  8: 


any 
l+Q 
NRZ-S+scrambler 


Regenerative  Transponder  RUDAK-2 

RX-1  RX-2  RX-3a  RX-3b         RX-4 

435.016      435.155      435.193       435.193      435-041 
1200  2400  4800  9600  DSP 

FSK  BPSK  RSM  RSM 

NRZIC        Bi'OS         NHZIC         NRZI 
BhO-M  Bl-O-M 

145.983  MHz  with  3  watts  typlcaf  (10W  optional) 
1200  bps,  BPSK.  NRZI  (NRZ-S)  (like  FO-20) 
400  bps.  BPSK.  Bi-O-S  (like  OSCAR-13  beacon) 
2400  bps,  BPSK,  Bi-O-S  (planned  for  OSCAR-13) 
4800  bps,  RSM,  NR2IC  (Bi-0  M) 
9600  bps,  RSM,  NRZI  (NRZ-3)  +  Scrambler 
CW  keying  (only  for  special  events) 
FSK  (F1  or  FSB),  i.e.  RTTY.  SSTV,  FAX.  etc. 
FM  modulated  by  D/A  signals  from  DSP  (speech) 


Unit 

MHz 
bps 


TBbie  h  Configuration  of  RUDAK-2  on  A<}-2i. 


The  MFJ-t271  INC. 


Photo  &.  The  Atinco  DJ-5BQT  $ei  up  for  fuH  duplex.  FM  cfos^anti  operai/on  wa 
A02h 
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locol,  we  have  covered  this  topic  at 
length  in  past  issues  of  "RTTY  Uoop." 
If  you  would  like  to  see  this  Infonria- 
tion  again,  or  for  the  first  lime  for  new- 
comers, or  would  frke  more  on  this 
topic,  please  drop  me  a  line  via  any  d 
the  channels  deschbed  below,  and  I 
will  be  happy  to  comply. 

New  Commodore  TNC 

For  Commodore  64/128  users.  MFJ 
has  come  out  with  an  inexpensive 
packet  solution,  the  MFJ-1E71  TNC. 
This  fow-cost,  one-board  uni!  plugs  in- 
to the  Commodore's  rear  casseile 
port.  Working  both  VHf  packet  at 
1200  baud  and  HF  packet  at  300 
baud,  all  you  will  need  to  get  on  the  air 
is  the  computer,  a  transceiver,  and  the 
MFJ-1271, 

A  high  perfonnance  modem/TNC 
with  integral  tXD  circuitry  and  an  ad- 
justable threshold  control  allows  the 
unit  to  reduce  the  noise  susceptibility 
which  so  often  troubles  communica- 
tion on  the  HF  bands.  RerT>ote  packet 
Operation,  message  forwarding  and 
Net/ROM  emulatoi  are  also  features 
of  this  jnejcperisive  unit.  Ttie  driving 
software  is  the  DigiconV64  program* 
available  from  many  sources,  or  from 
MFJ  separately  as  thetr  MFJ- 1293, 

Oh,  the  price!  This  little  wonder  Is 
avaiiatJie  from  MFJ  for  "only"  $49.95, 
They  want  $5  mom  for  the  software, 
and  thafs  got  to  be  a  good  deal  too_ 
Contact  any  MFJ  dealer,  or  MFJ  Bn- 
lerpftses,  Inc.,  P.O.  Box  494,  Missis- 
sippi State  MS  39762,  toH-free  order 
line  1-800-647-1  BOO.  Do  I  have  to  re- 
mind you  to  tell  them  you  read  about  ft 
tie  re.  in  73  Magazine's  ^HTVf  Loop"? 
I  thought  rK3l 

Otd  Commodore  TNC 

t  received  a  letter  from  Archie 
MacLeilan  VE1CEL  of  Anttgontsh.  No- 
va Scotia,  with  a  different  twist  on  a 
problem.  Archie  relates  that  he  now 
uses  a  PK-232  wfth  a  Commodore  64, 
and  is  planning  to  trade  up  soon  to  a 
PC  compattble.  Over  the  last  few 
years  he  has  acquired  other  terminal 
units,  including  the  AEA  CP<1  and 
HAl  CRMOO,  He  used  these  units 
with  either  Kanlronk:s  Hamlesrt  or  AEA 
MBA'TOR  with  the  Commodore  C-64, 

Now  that  he  is  moving  up  to  a  PC 
compattble,  it  seems  there  is  no  soft- 
ware to  use  with  these  termir^al  units. 
The  CP-1  and  the  CRI-IOO  are  from 
the  era  before  the  PC  was  the  noirn  In 
computers^  and  Jt  seems  thai  t\o  one 
Jnas  written  a  comma rda!  program  lo 


use  them  wtti  the  PC  f^irily  of  com- 
puters, 

Archie  is  looking  for  some  software 
to  use  these  units  with  PCs.  fias  any- 
one out  there  in  RTTY  land  worked 
such  a  iransfdrmatkxi?  It  woukl  seem 
straightforward  enough,  presuming  in- 
terlacing and  protocols  can  t>e  worked 
out  Let  me  krx>w.  and  Til  pass  the  in- 
formation on  to  both  Archie  and  the  in- 
terested readers  of  "RTTY  Loop"! 

Software  Available 

Speakir^  of  low-cost  software,  tfie 
"RTTY  Loop*  software  disk  remains 
available.  Containing  a  cotiectlon  of 
public  domain  and  shareware  ham 
programs  for  the  IBM  PC  compatible 
Jamily  of  computers,  this  disk  is  updat- 
ed whenever  I  frnd  something  new  lo 
put  on  it  All  you  need  to  do  to  receive 
the  inforfnation  is  send  me  a  blank 
disk,  either  5.25*  or  3.5*.  a  sett-ad- 
dressed stamped  disk  mailer,  and  $2 
in  US  funds,  all  mailed  to  the  address 
at  the  top  of  this  column,  and  I'll  turn 
the  disk  around  and  mail  it  back  to 
you.  Now.  there  rs  enough  material  to 
Just  about  till  a  1.44  Mb  high  density 
fioppy.  So,  if  you  send  me  a  380  kb 
floppy,  you  will  get  less  "stuff  than 
sending  me  a  high  density  floppy.  I 
don't  mind  Jt  if  you  send  two  low  densi- 
ty disks;  f'll  fill  tjoth  of  them  with  dttfer- 
ent  programs.  But  I've  got  mora  than  a 
meg  of  software  Id  send,  so  th«  more 
media  space  you  provide^  the  more 
material  you  get 

Speak  to  Me 

i  have  enjoyed  the  torrent  of  your 
comments  received  through  Com- 
puSenfe.  Amenca  OrJine,  and  Delphi. 
Many  of  your  requests  and  observa- 
tions will  be  finding  their  way  into  fu- 
ture columns.  Please  keep  them  com- 
ing; I  enjoy  and  read  every  one,  and 
try  to  answer  the  messages  as  soon 
35  I  can.  Address  e-mail  to  me  on 
C^mpuSen/e  via  ppn  75035.2501,  on 
America  Online  to  MarcWA3AJR,  and 
on  Delphi  to  MarcWA3AJR.  Those  de- 
siring to  use  conventional  paper  mail 
can,  of  course,  address  correspon- 
dence to  the  address  at  the  top  of  this 
coluntn. 

\  have  posed  several  questions 
over  the  last  few  months  about  possi- 
ble topics  to  be  included  In  future  *•  RT- 
TY Loop"  columns.  I  mean  it  f  realty 
do  want  to  hear  what  you  have  to  say 
Drop  me  a  card,  letter^  or  e-mail,  and 
express  your  opinion.  At  feast  here, 
your  vote  really  wf/f  count* 
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PRrNTED  CIRCUIT  BOAHDS 

It's  easy  to  build  PCBs.  No  camera  or  dark 
room  are  required.  All  materials,  even  4 
drills,  along  with  simple  instructions  to  use 
magazine  or  other  types  of  artwork  are 
included.  All  6  4"x6"  boards  are  precoated 
witfi    a    strong    easy    to    use    dry    film 

photoresist.  For  FREE  simple,  step  by 
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Owensmouth  Ave.  #14,  Chatsworth,  CA 
91 31 1 .  (81 8}  996-0627  Fax  (81 8)  709-2605 
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introducing  the 

Backpacker  I 

CW  Transceiver  Kit 

TejQS  RF  Technology's  Rack^packcr  I 
is  ths  r#msrk«bl#  Mnf«  slngJo-band 
CW  trifitcttLvttr  so  msny  of  you  have 
been  esklhg  for.  Now  you  csn  enjoy 
the  thrill  of  building  your  own 
transceiver   end    working    the   world! 

The  Ba«kpe«k«r   1     \&   e  vail  able   for 
BO,  40,  30,  20,  or  17   mater*. 

Meesurlng  e  mere  2.5  x  6.5  x  5.5 
inchet,  the  aaiikp*ek«r  I  is  beted 
on  the  W7EI-  design  by  Roy 
Lewellan,  with  new,  eddltionel  fea- 
tures. The  kit  feeturee  moduler 
construction,  full  QSK,  full  RIT, 
buiil-ln  ective  two*9tege  bandpass 
CW  filter,  In-line  low  pass  audio 
filter,  100%  aoird  state  electronic 
switching,  main  front  panel  con- 
trots,  and  e  stable  VFO  covering 
200   kHz   linear   tuning   renge. 

Other   Kits   ere  eveilable, 

write   or    fax    for   more    Information, 

To  order  your  Backpacker  I 

Send  $139.95  +  $4.50  s/h  to 

Tejas  RF  Technology 

17  South  Briar  Hollow,  Suite  101 
Houston,  Texas  77027 

fax    713-840-8608 


CIRCLE  93  014  RCADER  SERVICE  CARD 


CIRCLE  240  ON  READER  S0IV1CE  CARC 


CIRCLE  97  Oil  READER  SERVICE  CAftH 


Our  New 

COMMUNICATIONS  DECODER 

Is  A  MUST  For  All  Serious  FM'ers! 


Introductory 
price:  A  J  QA 


THE  MODEL  CD-I  DECODES  &  DISPLAYS: 

•  104  DCS  CODBS  (Digital) 

•  SO  CTCSS  TONES  (Analog) 

•  16  DTMF  DIGITS  (Touchfone) 

The  C01  reveals  everything  you  need  to  know  to  operate  any 
open  repeater  or  phone  palch.  Simply  connect  the  CD*1  lo 
your  base,  scanner  or  mobile  radio. 

When  someone  uses  a  system,  the  CD-I  decodes  and  displays 
the  CTCSS  or  DCS  code  and  in  addition  any  DTMF  codes  that 
were  used  to  control  the  system,  finciuding  phone  patch 
access  codes  and  the  phone  number  dialed).  DTMF 
sequences  are  stored  Qn<S  automotioDJIy  reployed  jusf  in  case 
you  missed  something  important.  Use  the  CD*<  to  Jeam  police 
and  fire  codes  too! 

I0ll  FfM  (800)  S45-1349 
Phone  (805)  642-7184  •  FAX  (S05J  642-7271 


Coiffwet  Sy$tems  Inc* 

Easfmon  Avb,  iii3 
Ventura,  CA  93003 


CSl  is  a  registered  tfademark  ot  Connect  Systems  Inc 

CIRCLE  IZ  ON  READER  SERVJCE  CARD 


DAIWA  ^s  quality  conUnues.  *, 

proven  r^JmbiUtyfor  today*s  Amateurtl 


NEWFS-50T 

5  Amp  Pbwcr  Supply,  low  capacity  PSU*, 
inpui  volugc  50-60 IlZp  ouiput  voltage 
13.8VDC.  120W.4  6/Bx3  l/8x8.5,551bs. 
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Mumber  1 7  on  your  Feedback  card 


^m  numD^r  i  f  on  your  i 

Above  &  beyond 

VHF  and  Above  Operation 


a  L  Houghton  WB6!GP 
San  Diego  MicwwBve  Gmup 
$$45  Badger  Lake  Ave. 
San  Diego  CA  92U9 

10  GHz  WBFM  Transceivers 
Q&A 

I  have  received  nu  mo  reus  questions 
concerning  the  10  GHz  Solfan  Gunn  os- 
cillators and  other  simJfar  types  of  units. 
The  questions  all  focus  on  diflerent  os- 
citlatof  <^vities  and  (he  adjustmenls  re- 
quired to  put  Ihem  in  operation  in  tl^ 
amateur  portion  of  tfie  band  near  10.250 
GHz.  These  comfn^rcial  unHs  as  stocl< 
operate  on  10.525  GHz  and  must  be 
lowered  in  frequency  Id  malice  them  us- 
able in  amateur  service.  This  informal 
lion  was  pulDlis^ied  several  years  ago, 
but  it  needs  repeatir^g  a^in  due  to  oon- 
tiniiBd  interest  and  new  units  appeariDg 
on  the  surplus  market 

The  first  qyeslion  comes  ffom  Dick 
KM6PA,  "Do  you  have  mprmts  of  the '  1 0 
GHz  Fun"  article,  April  1990?  [  recently 
purchased  two  Solfan  intrusion  de- 
vices," Dick  states  thai  ho  was  fortunate 
enough  to  gel  the  entire  unit,  and  when 
{{ ^s  powered  up  the  red  LED  indicator 
on  the  unit  comes  or>.  Passirtg  his  hard 
in  front  of  Ifie  waveguide  hoirt  antenna 
causes  the  LED  to  oome  on  ar^l  then  go 
off  again  after  a  sho^  intervaL  What  is 
the  application? 

Weil  Hrst  yes  Dieli,  I  have  reprints  of 
'ID  GKz  Fun''  a  Ad  include  tf>0m  with  ihe 
system  PC  tx>ard  ki!/30  MHz  tF  amplifief 
fof  Gunn  transceivers  thai  (  make  avaih 
abfe.  Also,  check  with  73  tor  arlicles  m 
back  issues  on  this,  and  other  articles 
you  may  have  mfssed,  Cost  is  only 
S3;95  per  back  tssue,  ff  available.  AriJcfe 
reprints  are  $3.00. 

Secondly,  concerning  your  question 
on  the  alarm  units  and  its  LED  opera- 
tion, tbe  Sojfarvtype  alarm  units  vvere 
originally  intended  for  motton  detectors 
for  the  alarm  industry.  Motion  was  de- 
tected and  transformed  into  an  audia 
tone  to  actTvate  the  afarm  unit  droMtiy: 
LED  dark,  no  a^rm;  LED  on,  alamVrT>o- 
tion  belec^ionL 

The  return  audb  tone  Ihal  is  received 
is  interpreted  by  the  alann  unit  as  some- 
thing in  its  path  of  radiation  and  acti- 
vates a  relay  in  the  unit  for  an  alarm 
condition.  Part  of  the  reason  these  units 
were  Junked  is  false  alarms  which  can 
be  caused  by  large  bugs,  moths,  etc." 
flying  into  the  microwave  beam,  or  peo- 
ple walking  outside  a  building  near  an 
interior  microwave  unit.  The  units  could 
*see*  through  some  walls.  False  alamfis 
In  the  alarm  industry  have  led  lo  more 
rettable  units,  hence  the  dumping  on  the 
surplus  martet  of  these  microwave  bur- 
glar alarms  and  motion  sensors.  They 
are  beif>g  replaced  t?y  infrared  systems, 
or  comt>ination  systems. 

Another  interesting  relationship  ex- 
iflls  between  microwave  units  ar^  radar 
speed  detectors  [they  are  quite  similar). 
If  you  lake  a  transmitter  and  point  it  to- 
wards some  distant  traffic  {automobiles) 


and  connect  your  phono  amplifter  to  ttie 
detectof,  you  will  t>e  able  to  listen  in  to 
the  "fadar"  function.  What  happens  is 
that  the  receive  tone  is  shifted  in  fre- 
quency due  to  ^  motbn  of  the  target, 
and  Is  representative  of  the  object's 
speed.  The  return  transmitter  frequency 
is  shifted  approximately  130  hertz  for 
each  mile  per  hour  of  the  object  speed. 
For  example,  at  10  MPH,  the  return 
tone  would  the  alxjut  1 ,300  hertz,  or  cy- 
cles if  you  prefer.  Coupling  the  transmit- 
ter receiver  to  your  phone  amp  is  one 
application  (o  demonstrate  a  simple 
"radar*  application  of  microwave.  See 
Rguf e  1  for  ttie  Doppter  radar  setup. 

Ed  Reideil,  N.  Versailles.  Pennsylva- 
nia, questions  an  o>d  73  Magazine.  Oc- 
tober 1986.  article  titled  "Microwave 
Building  Blocks  for  the  IF  Amplifier"  The 
article  covered  a  TDA-7000  smgle-chip 
receiver  that  could  be  used  in  conjunc- 
tion with  a  WBFW  microwave  transceiv- 
er. Ed  questions  the  use  of  this  same  IF 
system  In  construction  of  an  FM  receiv- 
er /or  higher  frequencies  like  2  meters 
and  above.  Could  it  be  equipped  with 
suitabfe  converters  using  the  TDA-7000 
dh\p  receiver,  as  in  an  IF  amplifier? 

Yes.  Ed^  the  chip  win  work  in  this  ap* 
plica! ton.  The  TDA-7000  chip  can  work 
to  alxxjt  120  MHz  witftout  cofwerters.  Jt 
was  origmalty  intended  to  be  a  commer- 
cial barKJ  FM  recerver.  88  10  108  MI4z. 
To  extend  operaion  to  a  higher  frequen- 
cy I  suggest  the  NE-604  and  NE-602 
converters  from  National  Semiconduc- 
tor. Their  use  in  front  of  the  TDA-7000 
would  extend  operation  into  the  UHF  re- 
gion. Other  alternatives  would  be  Ihe 
transistor  converters  found  fn  almost 
any  issue  of  the  AHRL  Handbook, 
VHF/UHF  chapters. 

Ed's  and  Dick's  questkjns  are  typi^l 
questions  I  receive  concerning  mi- 
cfowave  and  the  IF  system  using  the 
TDA-7000  30  MHz  tF  amp.  and  Solfarh 
^fpe  systems  in  general.  Lei  me  expand 
on  some  of  these  questions  and  other 
points  of  interest  covering  the  whole 
system  package  tfiat  can  make  opera- 
tion on  10  GHz  quite  Inexpensive, 

Solfan  Units 

The  typical  Solfan-type  units  shoutd 
not  t>e  expensive.  The  surplus  units  typ- 
ically cost  about  S25.  A  new  Gunn  diode 
transceiver  (similar  to  the  SoJfan)  Is 
available  from  El^^lCOMM  Industries, 
and  the  cost  is  just  under  S50  (that's 
brand-new). 

These  cavftfes  differ  in  construction 
from  the  Solfan-type  by  being  quite  a  bit 
smalFet  See  Figure  2  for  cavity  details. 
Ttie  cavity  incorporates  a  detector  dkode 
positioned  off-center  in  the  waveguide 
(WG*16).  The  Gunn  dkxte  is  on  center, 
k?cated  just  behind  tt%  detector.  In  front 
of  the  detector  is  a  smell  piece  o1  fernte 
that  appears  to  act  as  a  circulator.  This 
device  will  have  to  be  tested,  but  it  looks 
quite  good.  Ed  Emich  N2NPR  of  EM- 
COMM  Industries  will  stocl<  these  units 
provided  there  is  sufficient  interest  in 
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Figure  2.  Drawing  of  the  &MCOMM  industrfes  ca^  (see  text). 


them;  cost  per  unit  is  $50.  Contact  Ed 
Emich  at  EMCOMIU  industries,  10 
Howard  St.,  Buffalo  NY  14206;  phone: 
(716)  852-3711.  Cavities  such  as  these 
are  quite  simple  but  popular,  due  to  their 
low  cost,  in  WBFM  applications  for  10 
GH^  operation. 

Tlie  top*of-the-lFne  unit  that  ts  avail* 
able  for  WBFM  on  10  GHz  Is  the  Gun- 
npiexer'*' .  This  unit  is  manufactured  by 
Microwave  Associates  and  costs  aboijt 
SI  50  each  for  their  varactor-con trolled 
Gunn  oscillator/detector  assambty.  This 
cavity  design  incorporates  varactor  tre- 
quency  controf,  which  operates  quite 
weli,  giving  some  90  MHz  frequency 
variation,  Voltage  is  varied  on  the  varac- 
tor for  frequency  tuning  and  keeping  the 
Gunn  voltage  fixed,  making  for  high  sta- 
bility. 

By  comparison,  the  Sotfiaji*type  units 
are  simple  and  inexpensive:  conversion 
to  amateur  frequencies  is  just  an  adjust- 
meni  away.  Coarse  frequency  on  all 
units  is  set  simiiarty  by  a  mectianicai  ad- 
justment saew.  On  the  Sotfan  unit,  this 
is  the  only  mechanicai  adjustment  pos- 
sible. Further  Sotfan  frequency  adjust^ 
ment  is  made  by  varying  the  Gunn 
dkxJe  voltage  tietween  7.5  and  10  volts 
for  a  corresponding  frequency  change 
of  about  5  MH2.  (Rne  frequency  is  set 
at  9-5  volts,  with  the  coarse  adjustment 
mechanical  screw  used  to  set  the  fre- 


quency desired.) 

The  Solfan  detector  is  connected  to 
an  IF  amplifier  for  receive  and  the  Gunn 
diode  (transmitter)  is  modulated  by  a 
simple  voltage  regulator  type  modulator. 
That's  all  that's  needed  to  construct  a 
10  GHz  WBFM  tiansceivef.  The  IF  sys- 
tern  can  be  any  IF  strip  that  is  conve- 
nient, such  as  an  old  FM  radio  converl- 
ed  to  a  lower  frequency  or  used  as  is.  I 
prefer  to  use  30  MHz  in  the  system  I  de- 
veloped, using  the  application  notes 
from  Signetics  on  their  single  chip  FM 
fecetver.  The  result  was  the  receiver 
system  described  in  ''FM  Fun"  and  the 
eariier  "Microwave  Building  BlocScs"  arti- 
cle. 

In  those  articles  the  system  IF  board 
was  developed  to  support  either  the  Mi- 
crowave Associates  Gunnplexer™  or  a 
simpter  surplus  motion  detector  like  the 
Solfan.  The  PC  board  fp  amplifier  has  5 
microvolts  sensitivity  at  30  MHz,  and 
wtien  used  wilh  a  preamplifier,  puts  Ihe 
total  IF  sensitivity  near  0^  microvolts. 
The  system  board  also  contains  the 
power  supp^  modulator  ctrcuFtry  for  the 
Gunn  diode.  This  type  ol  modulation 
can  be  changed  when  using  the  Gun- 
nplexer units  by  switching  tfie  mcxJula- 
tion  to  the  varactor  instead  of  the  Gunn 
diode,  as  used  in  Solfan-type  systems. 

For  those  considering  using  these 
alarm -type  microwave  units  in  amateur 
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REMEMBER...  A  LOW  COST  POWER  PACK 
yyiTHOU R  PERIPHEX'S  QUALiTY  IS  NO  BARGAIN 

NEW  MODELS  NOW  AVAILABLE 


■COM 

BP-83S  7.2V  750mah 
$43.50 

BP-84  7.2V  lOOOmah 
$57.00 

BP-84S7.2V  1400mah 

$63.00 

BP-85S12V800mah 
$76.00 

BP-114S12V800mah 
$79.00 


YAESU 

FNB-2  10.8V  SOOmah 
$22.50 

FNB-12  12V  SOOmah 
$45.95 

FNB-14S7.2V1400mah 
$59.75 

FNB-26  7.2V1000mah 
$60.00 

FNB-27S12V800mah 
$65.00 


KENWOOD 

PB-13S  7.2V  1200mah 

$49.75 

PB-1 4S  1 2V  400mah 

$60.00 


ASK  FOR  OUR 
CATALOG 


Manufactured  in  the  U.S.A,  with  matched  cells,  theS6  Super  Packs  feature  short  circuit 
and  overcharge  protection,  and  a  12  month  warranty.  All  inserts  and  packs  in  stock  or 
available  from  authorized  dealers.  CALL  US  TO  DISCUSS  YOUR  BATTERY  REQUIREMENTS. 


CALL  FOR  OUR 
SPECIAL  OFFEERS 


Add  S4,00  Shipping  &  Harjdimg  tor  first  batterv, 

%\M  for  eacti  add'l  batterv  -  Lf.S.  only, 

ConncctJcitt  residE?ms  add  6%  tax. 
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iiilllllP<MUPII09(  inc. 

11 5-1 B  Hurley  Road,  Oxford,  CT  0647S 

800*634*81 32 

Connecticut  203'264-3985  -  FAX  203'262'6943 
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VIDEO  I.D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 
'4  Screens  (2  Hi  ■res/2  color  bar) 
•12  VDC  Operation 
•Instant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer*TJmer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  availabh  graphics 

ELKTRONICS 

12536  T,R,  77  •  Findlay,  OH  45840 
(419)422-6206 


ELKTRONICS 

1253G  T.R.  77 

Findlsu,  QH  45810 
(-iiyi:i  422-eiziiti 
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CiRCLE  8  ON  READER  SERVICE  CAI^D 


CIRCLE  €S  ON  READEfl  SERVICE  CARD 
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HamBase    Callsign  Database 

Instanlly  retrieve  the  Name,  Address,  Birthday, 
and  County  of  US  amateurs.  Canadmn  and  DX 
addresses  also  available.  No  hard  disk  required. 
Updated  twice  a  year.  (570,000  US  calls  July  '92). 
Edit  address  labels  on  the  screen  before  printing 
and  create  QSO  info  labels  for  your  QSL  cards. 


Find:  W3HNK 
Joseph  Arcure     W3HNK 
P  O  Box  73 
Edgemon!  PA  19028 
Born:  Dec  25  1933 
CEass:  Advanced 
County:  Delaware 


HamBase  program  and  US  Data   $49*95  {$5  ii/h) 
I  Macintosh  and  PC  versions.] 
Summer  Supplement  (55,000)        $19.95  (S2  ^a 
Canadian  Database  (27,000)  $19.95  fS2  Vh) 

DX  and  QSL  Managers  (17.000)    $11.95  {%2m 
Old  Call  Database  ( 1 00,000)  $9.95  (S2  s/h) 

Packet  Home  BBS  Database  $9M  m  m 

HBPopUp  (TSR  version)  $19,95  [U  m 

WHamBase  <  Windows  program)  $19,95  [$2  s/K) 
Demo/Program  Upgrade  Disk         $S35  (52  s/ii) 
Please  Specify  525  or  3.3  inch  HD  diskenes. 


magic  V  natch 

Ends  Heterodyne 
Headaches! 


Oililbniia  reriiLleiits,  plL-anu  udd  salens  lax.    rcjreigri  orders 
are  welcome,  pletise  add  S 1 0  to  cover  shipping  and  handl]ii«[. 


30  day  money  bm'i<:  guarantee , 
90  day  parts  ami  labor  \^'arranty 


VISA 


Call  or  write  for  our  latest  catalog* 


Why  listen  to  carriers,  when  the  MagicNotch  fully 
automatic  notch  audio  filter  will  I'emove  all  CW, 
computer  RFI.  tuners  andothersirnilarQRM  insiLimly 
and  at(  tomat  ic  al  I  y .  [ nti  tttl  1  s  i  n  secon  ds  be  t  ween  t  he  ri  g 
and  external  speaker  or  headphones.  No  tuning  or 
adjustments  ai^e  necessary.  S4  SSB  signals  have  been 
worked  tinder  20  over  9  carriers.  "7  can  ihink  of  no 
more  mefui  ctcce^woiy  for  rite  HF  SSB  operator." 
^QST,  October '9L 

MagicNotch    $109.95  ($s^) 
12V  adapter  $11.95 


Disguised  Decal  Antennas 

146  /  220  /  440  /  Cellular  -  50  Waft  - 110  Watt 
This  .003  inch  thick  ,  3.5'  \  ^S'  antenna  just  sticks 
to  the  inside  ol  your  windshield,  where  it's  safe  from 
vandals,  car  washes  and  low  garage  doors.  The  mtiltt- 
polarized  design  red  aces  Q$B  in  urban  and  rural 
areas.  Wide  bandwidth  for  low  SWR  on  all 
frequencies.  Etched  polymide  with  anti-€onx>sive 
graphite  colored  coating.  "Alarm" 
decal  optional. Other  frequencies 
available,  t lease  specify  band, 
power  and  "pkiin"  or  ^^ alarm", 

50  VVatI       %S93Sm  m 
110  Watt     $69,95(S5s,^i 


Stop  Repeating 
Yourself! 

Ventriloquist 

says  rt  all. 


® 


Whether  you  want  to  contest  all 
weeke  nd ,  repeat  you  r  '1  a:^t  two' ', 
personalize  your  repeater  ID, 
or  work  the  pileupsat  night  with  a  sleeping  family. 
Ventriloquist  will  say  it  for  you.  The  unique  analog 
memory  stores  4  messages  of  up  to  20  seconds  for 
10  years  without  ballery  backup.  Use  the  internal 
mike  J  or  an  external  audio  source  to  record  your 
own  messages.  CT  compatible  parallel  interface. 

Ventriloquist    $149,95  (1:5  ^'h) 
12V  adapter  SI  1.95 


Make  and  Receive  Phone  Calls 
on  J  our  own  Personal  Autopatch! 

Plug  the  SDP-600  into  any  RJ-1 1  phone  jack  and 
connect  to  the  microphone  and  speaker  jacks  of 
you  I  ba  se  slat  i  on.  Operate  s  fu  1 1  d  u  piex  (boi  1 1  [  }:l  rl  m^ 
can  talk  at  the  same  time)  qt  simplex  (VOX  with 
turri  arounti  beepK),  Programmable  local  and  toll 
call  access  codes.  Regenerated  DTMF/Pulsedi:ding, 
External  logic  output  to  control  other  devices. 
Computer  controlled  timeout.  CW  identification. 


Personal  Autopatch 

$199.95^S5./h) 
12V  adapter  $11.95 


j-Com      POBoxl94T      Ben  Lomond,  CA  950050194      (408)335-9120  •  FAX  335-9121 
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applications,  ttiey  can  be  made  to  work 
wetl  with  little  effort.  The  main  item  used 
from  the  motion  detector  is  the  metal 
microwave  cavit/.  Everything  else  can 
be  discarded.  Couple  with  the  basic  mi- 
crowave head,  which  can  be  obtained 
as  surplus,  or  use  a  new  unit  ottered 
from  EMCOMM,  All  you  need  to  finish  a 
system  is  to  add  a  simple  30  MHz  IF 
system.  This  unit  incorporates  not  only 
the  receiver  but  the  power  suppty  modu- 
lator to  complete  the  10  GHz  transceiv- 
er system  for  WBFM.  For  amateur  use, 
scrounging  is  paramount,  and  getting  a 
simple  rig  operating  on  microwave  for 
littfe  cost  can  be  very  attractive. 

Getting  bacl<  to  the  Sotfan  cavity, 
some  of  the  questions  that  have  come 
in  from  time  to  time  are  mainly  con- 
cerned with  the  p:nouts  and  screw  ad- 
justments that  are  part  of  the  basic  cavi- 
ty. Larry  K1LPS  made  a  drawing  cover- 
ing this  very  subject^  I  have  included  it 
as  Figure  3,  There  are  single  cavities 
with  only  a  Gunn  diode.  The  dual  cavity 
IS  identical  with  the  single  cavity  in  all 
respects;  it  just  omits  the  detector  diode 
portion  of  the  cavity. 

Single  cavity  systems  can  work  as 
transceivers  but  are  not  as  sensitive 
as  the  dual  unit  with  the  detector  diode. 
In  the  single  unit  a  sett-detect  type  of 
operation  is  going  on  using  the  Gunn 
diode  for  both  transmit  and  receive,  it 
works  bul  lacks  sensitivity.  Units  that 
have  a  separate  detector  diode  are 
more  sensitive.  The  RF  output  of  either 
unit  is  normally  coupfed  into  a  small 
horn  antenna. 

Another  question  that  arises  con- 
cerns defective  Gunn  devices.  To  this 
end  I  have  supplied  some  replacements 
that  are  suitable  for  the  Soifan  cavity^ 
These  are  not  suitable  for  use  In  the  Mi- 
crowave Associates  cavity  due  to  the 
case  style  ot  ttietr  device.  The  diodes 
that  I  obtained  have  a  3/43  thread 
mount  on  the  heat  sink  side  of  the  diode 
and  are  aboul  0.2  inches  long.  The  usu- 
al method  to  mount  Ihem  is  to  drill  a 
hole  En  the  end  of  a  brass  1 0/32  bolt  and 
tap  for  3/48  to  thread  the  Gunn  device 
Into.  If  your  cavity  will  take  this  type  ar- 
rangement then  It  will  work.  See  Figure 
4  for  case  styles. 

The  main  purpose  Of  these  notes  is 
to  provide  guidelines  on  how  to  use  the 
Soifan  motion  detector  or  other  similar 
units  as  a  Gunn  transceiver  for  10  GHz. 
The  basic  Soifan  unit  has  a  horn  anten- 
na that  has  a  gain  of  10  to  11  dB  gain 
and  a  beam  width  of  50  to  60  degrees. 
Removal  of  the  metal  cavity  with  the  as- 
sociated components  attached  to  It  from 
the  alarm  unit  is  all  that  is  needed.  See 
Figure  3  for  Soifan  cavity  details  (it  pro- 
vides you  with  all  the  information  on 
what  each  adjustment  screw  is  for). 

The  frequency  of  these  units  as  they 
come  from  the  factoiy  Is  set  to  10.525 
GHz,  Frequency  setting  to  the  proper  or 
usual  amateur  frequency  is  the  toughest 
part  of  conversion  due  to  a  lack  of  fre- 
quency setting  equipment  in  most  ham 
shacks.  This  equipment  ts  quite  expen* 
sive  and  can  be  damaged  by  high  levels 
if  not  used  properly.  That's  why  most 
hams  who  have  them  don1  loan  them. 
Possible  v/ays  to  set  frequency  are  to 
compare  it  to  another  working  unit  or  to 


get  a  microwave  wave  meter  from  sur- 
plus tor  frequency  setting  applications.  If 
you  have  one  and  are  unsure  of  its  cali- 
bration. I  witi  "for  the  cost  of  postage" 
re-calibrate  surplus  wave  meters  sent  to 
me.  The  normal  frequencies  we  usually 
calibrate  include  10.230,  10.250,  and 
10.280  GHz,  the  standard  WBFM  10 
GHz  frequencies. 

Note  that  the  spacing  of  frequency  is 
exactly  30  MHz,  the  system  IF  frequen- 
cy, These  units  operate  full  duplex  and 
both  ends  of  a  communication  path 
have  their  respective  transceivers  set  to 
a  frequency  30  MHz  apart  from  each 
other  to  communicate.  The  transceivers 
use  their  transmit  frequency  as  the  local 
oscillator  for  receive  injection.  This  pro- 
duces the  IF  frequency  difference  of  30 
MHz  in  this  case.  A  30  MHz  difference 
for  an  IF  is  not  sacred,  as  any  standard 
agreed-upon  frequency  can  be  used. 
The  trick  here  Is  that  both  stations  must 
be  offset  by  the  same  frequency  to  com- 
municate full  duplex,  Well,  that's  it  for 
WBFM  Gunn  units  for  this  montii.  Hope 
this  note  helps  expand  information  on 
your  system. 

Mailbox 

Bill  Notine  K6HH  writes  that  he  en- 
joys the  column  and  uses  it  to  keep  up 
with  progress  in  microwaves  and  the 
other  amateur  applications  presented 
here.  He  worked  in  microwave  develop- 
ment during  WWM  and  later  for 
Raytheon  Electronics  before  opening 
his  own  business.  Bill  states  that  he  has 
a  lot  of  interest  in  microwave  technoiogy 
and  tries  to  keep  up  with  new  develop- 
ments. BilE's  been  working  on  digital 
rroduiation  and  has  published  part  of 
his  work  in  the  June  and  July  1988  is- 
sues of  73,  One  question  that  Bill  asked 
me  which  I  was  unable  to  answer  con- 
cerns "BASS,"  or  Bui k  Avalanche  Semi- 
conductor Switch.  Well,  Bill,  that's  a  new 
one  on  me,  I  can  only  speculate  on 
what  the  application  is.  I  suppose  by  the 
name  and  nature  of  GaAs  (Gallium  Ar- 
senide)  or  some  other  semiconductor  in 
an  avalanche  state  means  that  we  have 
a  very  low  loss  high  current  switch 
which  is  much  better  than  any  transistor 
or  FET  currently  available. 

f  might  be  way  off  base,  but  would 
conclude  that  it  might  be  a  device  that 
would  replace  high  power  VMOS  FET 
switches.  These  devices  can  switch 
very  high  currents  and  high  voltages  in 
speeds  in  the  nanosecond  range.  One 
V-MOS  device  that  1  am  familiar  with  is 
the  IRFP-UO,  which  can  switch  100 
volts  at  some  140  watts  dissipation.  The 
trick  with  these  types  of  devices  is  that 
the  drain-to- source  resistance  of  the  de- 
vice in  the  "ON"  state  is  in  the  order  of 
an  ohm  or  lessl  That  means  lots  of  cur- 
rent and  little  device  junction  heat  to  dis- 
sipate^  hence  high  efficiency.  In  the 
"OFF  state  the  drain  source  resistance 
is  in  the  megohms,  realiy  off.  Does  any- 
one know  lor  sure  what  a  BASS  is,  be- 
sides a  fish?  Am  I  on  track  or  way  off 
base?  Let  me  know.  Bill's  Hotine  ad- 
dress is  633  Ramona  Ave.  #23^  Los  OS- 
es CA  93402, 

Joe  Johnson  WBSRDY,  2312  Cun- 
ninghan  Dr.,  Opelika,  Alabama  36801, 
needs  information  on  several  TWTs  he 


Figure  3,  Typicaf  Soifan  cavity  design  3djuslment/DC  feed  locations,  a)  Note  1: 
Tttere  is  a  duster  ot  parts  attached  to  fh^se  two  screws,  one  of  which  is  a  ground 
lug  and  the  other  insulated.  See  text.  Note  2:  All  adjustmmt  and  mounting 
screws  use  a  liquid  iockwasf^er  compound.  Use  moderate  heat  and/or  suilabfe 
soi vents  to  clean  these.  Use  caution  when  removing  so  as  not  to  break  off  these 
screws,  b)  Recommended  Gunn  protect  networt<  (see  text). 
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Figure  4.  Various  case  styles  for  microwave  diodes,  detectors,  and  Gunn  devices- 
Ail  dimensions  are  in  fractionai  inches. 


recently  picked  up.  Joe  is  in  need  of  irr- 
formation  and  schematic  diagrams  for 
the  devices.  What  Joe  picked  up  were 
Alfred  Electronics  Model  5302,  and  a 
TWT  tube  from  GE-type  GL-7393.  The 
second  unit  was  mounted  in  an  Alfred 
Model  503.  Sorry  Joe,  I  tapped  out  in 
my  information  stock  pile.  Most  of  the 
Alfred  information  that  I  have  lists  TWT 


amplifiers  and  sweep  plug- in  units  with 
model  numbers  in  the  560  range  and 
sweep  plugs  in  the  650  range.  Anyone 
have  anything  in  their  shack  to  help  Joe 
out? 

Eli  is  W4ILY,  who  has  obviously  kept 
back  issues  of  73  Magazine,  asks,  "Is 
the  PC  board  and  parts  still  available  for 
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CABLE  T.V.  CONVERTERS 

Je^foy.  Oak,  Scientific  Ailantic,  ZenitK  & 
many  others.  ''New"'  MTS  stereo  addon. 
mute  &  volume.  Ideal  for  400  &  450  owners. 


l_800-826-7623 

B&BINC,  ^ 

4030  Beau-D-Rue  Drtve.  Eagan  MN  55122 
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NO  TUNERS 

^  ^im  m  Tjy  'ro^j  -^         i^^  ra  dials 

^^Ja%»^^&tjy'^  NO  RESISTORS 

^[^^ii^^-^^^"''''^  NO  COMPROMISE 

^^kc^  ^>'^ive  excellent  reviews  just 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FRiE  CATALOG  . 

'Sm  t«Ti*«  In  0^-  7?.  1 984         *  S«pl  ^J.  1  MS         iiai«A  ?S.  1 MC 

BILAL  COMPANY 

FiorisiAnt,  Colorado  dQ€  16 
<719)  £67^0650 
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PAY  TV  AND  SATELLITE  DESCRAMBLING 
ALLNEW1SS1E0TI0N 


1992  editiori  jpdEiites  latest  circuits,  tum-on$,  bypiasses, 
bullols,  bags,  blackc^phers.  VCII  plus^  and  B-Mac  fixes. 
On\y%\5.S5  VCJi  wlz^ard  hacfcar^a  bibifi  inrhirifis 
pJus.  Tells  All^  £15.95^  Pay  TV  and  SatelUts 
DoBcrambling  V0L1  (BASICS),  19B9.  1991  Editions  are 
fill  different,  $14.95  each,  MD^  Handbook  S9.95. 
SatelMe  5y5:iGms  under  S600  $12. 95  (52]  Any  3/S29.95 
or  5/S49,9&,  Scrajmblmg  news  monthly  will  k^op  you  up 
to  dale  on  Rus  Breaks  $24.95/  Vr  Social.  Everything 
w«  have  indudng  Video   SI 09  95.  NewCBtalogSl. 


ScramWing  ^ews,  1552P  Herlel  Ave.,  Buffalo. 
N.Y.  14216  COD'S  716-874-2088 Voice-^FAX 
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SPECIAL    SPECIAL 
CALL 

For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 

FREE  SHtPPlNG  UPS  SURFACE 

(on  purchases  of  $50.00  or  more  Except  antennas) 


3900  S.  Broadway,  Suite  6 

Edmond,  Oklahoma  73013 

Local  &  Info  (405)  359"9554 

C.O*D,  ^^^  ('^^^i  359-9556 


CALL  TOLL  FREE 
1-d00^70K-HAMS 


Hojrs  of  Opafaiion 
M-F  1t^6 
Sal   1 0*2 
1  -800'76S-4267    S^owT&ofn  ctosed  McwKlays  I 


^  to  Usa 

^  Eavily  Conommimd 

*  Snspt  on  HmndhaM 

■  W«lg^  only  1 1]  cs. 

-  Adcta  No  Bulk  or  K^hght 


PlBf>gt  Extender  for 
Boms  SgriailiflA  Flv 


1C 


1-60&-92&>7373f-,^ 


95 


«Nf  /toflf  tfw  Dfffer»ffce 
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HamCall  /  CD-ROM 

SdO.OOO  HAMS  plus 

1 ,000 '  5  0  f  l^u  bNc  Domttn 

Amateur  Radio  PrD<grpmfl  ftnd  Dit* 

Now  wl[h  ir1<Eerr>t|Lonal 


CDhROM  Disc 
5hippfng  (per  ondB<r^ 


15  00 


F^ubiliShin^ 
noma  4.  Soi  1630  IIJc«ar«f,  VA  23117 


CIRCLE  S€  ON  READER  S€flVTCC  CARD 


r. 


World  of  Ham  Radio     ^erry  fflE|?islmiij   \ 
Stiarewari;  CI  J  ROM  Sale 
Amsofi,  Pun  OfFice  Box  666 
New  CtiiTibcrliud,  PA  17070 


VfSA 


$49lHru  X-MAS 

Sb^ppuig:  15  USA,  S9  Fckfrifo. 

,  (717)938-8249 

\^   F,A,X7f7-93H-6767 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$2399 


00 


•  IC-12GAT 

•  IC-R1 

•  IC-R100 

•  iC-735 

•  IC  725 

•  IC-3SAT 

•  IC  726 


1.2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 
220  MHZ  HT 

ALL  MODE  HF  TRANSCEIVER 


$324.00 

$519.00 
$599.00 

$899.00 

$799.00 

$3t9.00 
SI  089.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Can  us  af  (408)  998-5900 

Since  1933 
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MULTIPLE  REPEATER -LINK -REMOTE  BASE 

CONTROLLER 

Enflfy  a  controller  that  ha*  solv^  control  and  Jiud^o  interconnect  prdblems  between 
muttj  pie  ra  d^of  h  Vour  r^d  lo  system  ca  rt  grow  to  m  u  Itipie  s  \Xes  an  d  strei  cH  f  or  hi  u  n  dfBds 
Of  miles  -  and  yet  any  radio  can  be  Tully  cgmroll&d  from  any  designated  Input. 


Wmni 
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RBC-700  Repeater  Conlruikr 
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T 
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ASCII  lAlBftK 


I 


una  F»(i 


The  RBC-7fM>  Kc|x*iiter  Control ler  is  d^^signeU  lr>  support  Repeater  sysicms  Lhat  require 
inutLipk  rati  IDS  <:iinrectcd  together  at  a  ^tte*  The  RBC-7CK)  utilizes  a  true  7  x  7  audio  maira 
switch  which  nllowii  several  cofiversaiions  between  ports  at  tht^  ^ame  time.  Tn  the  i  J  lustration 
above  ihc  733  mod«l  h  iiupportijig  a  Repeater,  3  Duplexed  Links  to  different  sites,  ^nd  3 
Remote  Rase^.  Using  s»imp1e  comniandii,  a  u\eri?ould  tic  the  Repeater  and  ii  Remote  Ba^e  lo 
one  Unk,  while  ihc  other  Unks  are  ctjmmuni caring  ih rough  your  site,  holding  separate 
conversations.  Or,  amnect  all  of  the  purUt  lagclhcr  -  like  a  big  partr  line  I! 

Severml  modeb  aif e  ^vailahle  and  are  softw^-re  amfijeurable  to  support  up  lo  5  Repe^t^rs^  5 
Duplexed  Lijik<$^am]4  Remote  Baiav.  Agjrouparcluh  can  start  with  the  basics  and  enpand  their 
DunLToUer  amiimc  by  iimpiy  addin^g  boards  vtd  ioftw^rc .  Free  softwe  aje  upgrades  for  one  year 
after  delweiy.  Ftnalty.  a  real  controller  foj-  ihe  linked  system  operatm  ! 


Multiple  Ind^rpcndenl  Kepeiier  s>atfQl 

Up  ta  $  Uupiextd  links 

Up  to  4  diiTerent  Remotes 

Reconkd  NaliinJ  Speecli  Tekmetpy 

ProgniniiiLabk  ^'Iwrras 

CouMct  /  I>j4(coiiDfct  miittipie  Port* 

InfenLaJ  Ritcti'vtT  .Squekh  processing 


InLdf^ratH]  Auiopmlcli 
E.Tpaiiid  11  Majjf  UMt 
Pnig^mntsMe  Scheduler 
+  tOv  to  +  Nv  SsppVy 
Sluidanl  5.25*  Raek  ^tuuiil 
Caul-Cage  dcul^ 


Paloniar  Telecom,  Inc. 

300  Enterprise  St.  Suite  C  •  E^cuadldo.  Ca.  92025  •  ttil9>  74«-799St  Fait  («I9]  T46-E610 
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Circuits 


Ifaimber  18  on  ymjr  Feedback  card 


Great  Ideas  From  Our  Readers 


Have  a  quich  'n'  ea^  aroi  klea?  Stiaie  I  and  get  a  one-year  Siitscnption  or  ciBfrton  to 
73t  Qiea^  mark  all  emnes  as  submissiDfts  fo<r  Xircuits'  lo  distsngush  them  from  manu5£ri|3is, 
S«™s  your  eniries  to  Drcuits.  7j  Magame,  Boute  202  North,  Pmertsoraugh  NH  0345S- 


AC  Line  Voltage  Monitor 

My  shack  Is  in  an  old  house  in  a  very 
old  neighborhood.  Instead  of  Ihe  AC 
service  belrtg  220- VAC  split  phase,  only 
1 1 0  VAC  is  brought  into  the  house  from 
the  pole  transformer.  While  mine  is  a 
"worst  case"  example,  your  line  voltage 
will  vary  from  its  nominal  117  VAC, 
sometimes  a  lot.  This  is  especially  true 
during  "browrsouts^  when  everyone  is  ei- 
ther cooking  with  electric  ranges,  or  us- 
ing electric  tieat  or  air  conditioners,  tt  is 
also  true  when  you  are  using  a  lot  of 
power  in  your  tio*ne.  including  thai  you 
use  in  your  shack.  II  is  advantageous  to 
be  able  to  monitor  live  line  voltage,  but 
mosi  comfnercial  voltage  monitors*  even 
those  occasionaJly  illustrated  in  ham 
magazines,  represent  an  outlay  of  many 
precious  dolJars.  Most  hams  are  unwill- 
ing or  unable  to  spend  such  a 
sum  merely  to  keep  track  of  Iheir  line 
voltage. 

The  simple  AC  line  voltage  monitor 
described  in  this  article  can  be  put  to- 
gether from  |ust  atiout  any  junk  box, 
without  spending  a  cent.  Even  if  all  new 
parts  are  purchased,  the  totaf  cosi 
should  not  exceed  $3. 

The  circuit  of  this  voltage  monitor  is 
Shown  in  Rgure  1,  Two  diodes,  a  capac- 
itor, a  small  potentiometer  and  a  DC 
meter  of  any  size  up  to  to  mA  fulhscate 
are  the  only  parts  you  need^  As  shown, 
my  monitor  rneasures  from  90  VAC  to 
130  VAC  over  the  entire  scale  of  the 
old  500  mA  meter  I  pulled  from  my 


junk  box.  You  can  easily  change  the 
range  of  voltage  displayed  merely  by 
changing  the  value  of,  or  eliminating, 
the  capacitor, 

I  ciiose  to  spread  a  40- volt  range 
over  my  meter  simply  because  the  me- 
ter is  a  plate  meter  from  an  okl  Gonsett 
amptifief  with  a  scale  of  BOO  mA,  but  the 
basic  movement  is  500  jiA.  The  0.01  \tf 
150  VDC  capacitor  I  used  sets  this  40- 
volt  range,  and  the  sedes  resistance  of 
the  potenttometer  established  the  volt- 
age at  the  former  zero  end  of  the  scale. 
Elimmating  the  capacitor  provides  a 
votlage  range  of  1 D  volts  over  the  entire 
meter  scale.  However,  because  the  line 
vottage  here  varies  from  a  trout  105  to 
122  volts,  I  decided  to  set  my  meter  up 
to  Indicate  a  wider  voltage  range* 

In  operation,  the  1N4007  acts  as  a 
ha  1 1 -wave  rectifier  and  is  fed  directly  into 
the  cathode  of  zener  diode  1 N4764A, 
which  is  rated  at  100  volts  arx)  1  watt. 
This  drops  some  voltage,  and  the  po- 
tenliometer  sets  the  begcnning  of  the 
range  of  voltage  to  be  monitored.  Its 
value  depends  on  the  basic  meter 
movement.  One  of  the  small  svrplus 
edgewise  meters,  usuatf^  1 00  uA  or  200 
[iA,  ts  ideal,  and  most  of  us  have  sever* 
at  in  the  iunk  box.  However,  a  larger 
meter  enables  closer  measurement 
The  capacitor  acts  as  a  poor  filler  and 
its  value  determines  the  range  of  volt- 
age over  which  your  meter  wiH  indicate. 
This  capacitor  sliould  have  a  working 
voltage  of  at  least  150  VDC,  but  Other- 
wise it  Is  nonCfiticaL 


Above  &  Beyond 

Continued  from  page  58 

the  TDA-7000  IF  system  f  10  GHz  Fun; 
Octoijer  1991)?'  Yes,  while  the  TDA- 
7000  chip  proved  to  be  difficult  lo  obtain 
as  fbew  slock  (my  disthlsutor  was  out  of 
stock),  I  have  received  several  tubes  of 
TDA^?000  chips  and  have  the  PC  board 
available.  The  cost  is  the  same:  $10 
postpaid  lor  the  PC  txmrd,  ready  to  dnll, 
wfth  a  TDA-7(XX}  chip.  I  usually  toss  in  a 
few  caps  and  other  parts  thai  can  be 
used  in  each  project,  gratis. 

Other  kits  available  include  Ihe  CW 
EPROM  IDer  for  $12  postpaid.  This  kit 
comes  with  a  programmed  EPRO!\^, 
such  as  *De  Your  call/B,"  or  just  your 
catL  It  was  intended  for  use  with  the  10 
GHz  transceivers  to  run  audio  modula- 
lion  on  your  WBFM  transceiver  while 
aligning  or  serving  as  a  beacon  mode  of 
opefation.  A  real  Vo*ce  saver/ 

I  stiil  have  quite  a  few  50  and  100 
RiW  Gunn  dkxJes.  case  style  #111  and 
#118.  that  are  0.2  ifKihes  high,  vrtth  3/48 
threads  on  the  threaded  f^eat  sink  nega- 
tive  terminal  of  the  Gunn  diode.  The 
cost  is  $5  for  a  50  mW  device  and  $10 
for  a  100  mW  Gunn  devices.  I  still  have 
a  tew  100  mW  devices  fefl  but  tfiey  are 
getting  harder  to  test  out^  I  do  have 
brand-new  low  current— approximately 


25  mW-^devices  for  Si  0  each  postpaid. 
These  just  came  In.  I  always  try  to  ob- 
tain hafd-lo- locate  mkjrowave  compo- 
nents when  I  can  find  tfiem  as  they  tend 
to  be  hard  to  find  arKi  not  available  on  a 
regular  basis.  The  case  styles  of  all 
Gunn  devices  are  #111  &  tlie  (3/4a 
thread  mount  on  heat  sink  portion  of 
Gunn  device,  negatfve  sirpply  terminai). 

Ellis  comments  that  he  has  tseen  li- 
censed since  1941  and  this  will  be  his 
first  activity  above  440  I^Hz.  He  re- 
quests additional  information  on  reading 
material  and  other  related  information. 
He  picked  up  two  GunnpleMers  at  Day- 
ton but  they  did  not  have  any  horn  an- 
tennas. Can  you  suggest  a  source  of 
reasonatjfy  priced  homs?  Ellis,  I  don't 
have  a  source  but  I  suggesi  you  con- 
struct one  as  they  are  quite  easy  and 
very  forgiving  on  dimensional  errors  and 
still  work  wefL  I  will  provide  a  folding 
pattern  for  a  horn  for  10  GHz  next 
month. 

WelJ.  lhat*s  it  for  this  month.  As  al- 
ways I  wilt  tie  glad  lo  answer  questions 
covering  microwave  and  retaled  topics. 
For  a  prompt  reply  please  send  an 
SASE.  73  Chuck  WB6IGP 
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Figure  t.AC  iine  voftage  monitor. 


Most  surplus  mail  order  dealers  will 
have  the  parts  you  need  at  reasonable 
prices.  However,  go  through  your  junk 
box  firsL  C fiances  are  you  won't  have  to 
spend  a  cent  to  have  an  accurate  line 
voltage  monitor. 

For  Field  Day  or  emeigency  opera- 
lion  using  a  mctor-gerverator  to  supply 
AC  power,  this  line  voltage  monitor  will 
prevent  accidental  over-  or  under-voll- 
age  from  being  supplied  to  your  expen- 
sive ham  equipment. 

To  ensure  accuracy  of  your  monitor. 
use  a  digital  voltmeter  to  measure  the 
line  voltage  when  adjusting  your  series 
potentiometer.  Adjust  the  pot  so  your 
meter  indicates  the  same  voltage  as  the 
digital  voltmeter.  When  choosing  the  po- 
tentiometer, remember  that  a  5  mA  me- 
ter requires  200  ohms  per  volt  a  1  mA 
meter  needs  1,000  ohms  per  volt:  a 
200-uA  meter  uses  5.000  ohirs  per  volt; 
and  a  lOO-^iA  meter  needs  10,000  ohms 
per  volt,  Because  the  current  through 
the  meter  is  50  low,  a  minlalure  trimpot 
wili  serve  the  purpose  adequately. 

The  voilage  set  by  tlie  potentiometer 
is  not  the  AC  iine  voltage,  it  is  the  volt* 
age  range  you  choose  to  spread  over 
the  entire  meter  scale.  As  an  exampla, 


Parts  List 

1 

Plastic  box.  type  used  lo  mount 

switches  and  oullets  in. 

1 

Duplex  receptacle. 

1 

llS-voft  relay  with  nonnalfy  open 

OTntacts. 

t 

Line  cord  k)ng  enough  to  reach 

from  wall  Outlet  to  timer. 

1 

Short  piece  of  line  cord  to  reach 

from  the  Inside  of  the  box  to  the 

timer  outlet,  8  or  10  inches  long. 

with  a  plug  on  the  end  to  plug 

into  the  limsr. 

1 

Neon  pilot  1  ght  115  volt, (so  you 

can  tell  that  the  charger  Is  on). 

1 

Normally  open  push-to-start 

switch. 

my  500  tiA  meter  required  about  40.000 
ohms,  so  I  used  a  50.tx>O-ohm  trimpot 
set  at  alx>ul  40.000  ohms.  Alt  parts  can 
be  fYiounted  on  a  terminal  strip  fastened 
to  one  of  the  meter's  mounting  screws, 

I  just  checked  my  monilor.  I  have 
afmost  115  VAC!  I  hope  you  do  a  lot 
better! 

J.  Frank  Brumbaugh  KB4ZGC 

Bradenton  FL 


C^. 


[  NORMALLY  OPEN  PUSH  SWITCH 
J—  l!5  VOLT  RELAY 

COIL  GOES  TO 
TIMER  OUTLET 


115  VAC 


NORMALLY 
OPEN 
RELAY 
CONTACTS 


NEON 
PILOT 

LIGHT 


DUPLEX 
RECEPTACLE 


Figure  2.  Timer  controfler. 


Timer  Controller  to  Protect 
Your  NiCd  from  Overcharging 

The  Instructions  that  came  with  my  2 
meter  HT  call  for  a  recharge  time  of  14, 
but  not  over  15,  hours.  My  first  thought 
was  to  use  one  of  those  24-hQur  timeis 
that  turn  lights  on  and  of!  in  your  house, 
txrt  in  nine  hours  or  so  this  type  of  timer 
turns  back  on  again  giving  a  second,  iin* 
wanted,  recharge.  Here  Is  a  ctrcuit  that 
will  prevent  the  timer  from  turning  on 
a^jn.  See  Figure  2. 

Plug  the  timer  and  the  device  to  be 
timed  (charger)  into  the  duplex  recepta- 
cle. The  output  of  the  timer  itself  goes  to 
the  relay  coil.  A  short  cord  coming  out  of 


the  mounting  box  {and  just  long  enough 
to  reach  the  timer  outlet)  takes  care  of 
this. 

Set  the  timer  to  the  number  of  hours 
yotj  want  to  charge  (some  thir^gs  call  for 
less  time).  Turn  the  timer  to  ON.  then, 
with  everything  plugged  in,  just  push  the 
push-to-start  switch  to  start  the  charging 
process.  When  the  timer  shuts  off.  ttie 
{^rgmg  stops  and  you  can  forget  aiwut 
an  over-charge.  In  ttke  case  of  a  power 
failure,  all  you  have  to  do  is  push  the 
start  switch  and  the  system  will  finish 
the  charge.  See  Figure  2. 

Om/fe  Gufseth  W5PCG 
tl^lnnetonica  MN 
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UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  applicalion  manual 

Low  power  operation,  l9ma  @  I2v 

CTCSS  d&coder  on  the  UAI<20  pnly 

Aasemtjledi  lested.  one  /ear  warranty 

Link  nionl1or-mtit/mc>ni1of  mule  control 

Adjuslable  repeater/ link i^DTMF  audio  outputs 

Setectablie  OTMF  mute  on  repealer  and  link  audio 

Repeater,  link,  auxibary  Anti  control  audio  inputs 


UAI-1D 

$44.00 


UAU20 

$89.00 


r  ^  ^ 


CREATIVE  CONTROL  PftOOUCTS 

31 B5  Bunting  Av^nu^'  _ 

Grand  Junction.  CO  i1S04 
(30a)  434-940S 


emCLE  IAS  OH  READER  SERVICE  CARD 


TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (tape, 
phone,  radio). 
Displays 

numbers  on  LCD 
display,  200 
Digit  memoiy. 
$169  ppd.  USA 

SURVEILLANCE/- 
COUNTERSURVEHLANCE 

catalog  $5. 

EMCOM 

10  HOWARD  ST3UFFAL0,  NY  14206 
(716}  852-3711 


T-2000 


QUICK-N-EASY 


WKAWn  MAPS 


FHONT 

OP 
CARD: 


BACK 

OF 
CARD: 

220  MHz 

440  MKx 

«00  MIfa 

1^  aHx 


Why  spend  your  time  flipping  through  a  small 
book  looking  for  a  nearby  repeater?  Now  you 
can  use  the  QUICK-N-EASY  REPEATER  MAP 
to  firii  the  repeater  you  are  looking  forf  The 
map  is  easy  to  r^d,  easy  to  use,  arwl  perfect 
for  travel  HIGH  QUALITY  laminatecf  plastk; 
map  of  your  stete  with  2m  repeaters  on  ttie 
front  arid  other  bands  on  the  back.  Because 
it's  laminated,  ifs  tough  and  rugged.  YOU  LL 

ITI  tmOER   TCOAYI 


PUnCHASE] 


ti.* 


$3.95 

PER  CARD 


»ii 


15S00  NW  31st  Ct. 
VANCOUVER.  WA     98605 

Ptione/Fox:  (206)  573-0910 

CIRCLE  33  ON  WCAOER  SERVICE  CARO 


3  CAflDS 
FOB   $10 


Why  buy  a  TNC? 

PC  HF  FAX + PC  m  $179.00 


SPECIAL  COMBINATION  OFFER 


Fof  9  imaea  hmt .  if  you  onde^  PC  HF  FAX  S99  (sefl  our 
c^Tw  ad  iri  ihis  tssije).  you  ca"  add  cmjt  newr  and  iittptot*  kJ 
PC  SWL  3,0  fai  S80  00  insieaci  oi  our  regniaf  low  price  of 

PC  SWL  contains  the  hardware,  software .  inatrucrtorts 
and  frequency  lisis-  neededi  to  allow  you  to  receive  a  vast 
variety  of  digital  broadcasts  tr^^nsmitted  over  shortwave 
'adiq  All  you  ne^d  is  any  IBM  PC  or  compatible  ccimpuser 
and  an  S30  shortwave  receiver  The  product  consisis  o' 
Demodulator 

Digital  Signal  Proce^iSlng  Software 
200  Page  Tutorial  Reference  Manual 
World  wide  UHhty  Frequency  Usi 
Tutorial  Audjo  Cassette  with  Samples 
PC  SWL  a_iio-i.a:iva  j  a-     -aes  Morse  cocte     BTTV. 
AMTOH  S3TOR  NAVT EX  an^l  ASCII 

PC  SWL  sets  yoj  ij^e  i^  on  world  pr«ss  9«fvce$ 
rrfgtf»oro4agic;al  brdddcas4s  i%am  radio  ooefators.  co»yb( 
shore  stanors.  awst^^n  t^«  ar^  much  ^r^- e  dtgrta^  acto- 
Ofi  the  stwtwave  t^nds  Wtry  pay  fcir  vx^tvr  eia^ensive 
&OX  v>^€n  a  s-^Die  ■-!i?'^3ce  and  four  PC  can  do  i™  job? 
ADVANCED  FEATURES 

Oigptal  Wavefqrfn  Pr^s&tmiOns 

Aulo  CalitvafiQi^  ar^  Ccidt  Reuo^rvtion 

Continuously  Turr^ifr^  filei  Fret^jenpes 

Vanabie  Sm 

Adiusradie  CW  FUlsr  Sensib^ 

Unattended  Capture  and  Pfffrting 

tnteg rated  Te*{  Editor 

Irrteg rated  Log  and  DfliabasS' 

SheH  \o  DOS  applications 

Seamless  Int^gr^lion  wiEl'^  PC  HF  Facsim-l? 
GalJ  or  write  for  our  complete  catalog  of  prgductft. 
Visa  &  MasterCard  uuelcome 


Software  Systems  Consulting 

615  S.  El  Camino  ReaJ,  San  Clemenie.  CA  92672 
Tei:(71 4)498-5784  Fax:(714)498-0568 


CIRCLE  244  OH  READEA  SERVICE  CAflO 


m 


SPY  ON  THE  EARTH 


See //Veen  your  PC 
what  satellites  in  orbit  see 


Leam  hDw  yoj  can  Sene^ii  greaiiy  from  ttiis  e*CJDng 
new  tectinotogy  Send  S2S  (S30  air,  $35  oversaas) 
iQT  aur  famasttc  ^2  disKelle  set  of  pfofessionai 
quality  copyrnghied  programs  tIBM  type}  that  does 
satellite  tracking,  data  acquisition,  image 
processing,  file  conversion  and  much  more 
Diskette  package  includes  all  programs,  satellite 
views.  C  language  source  code  for  a  popular 
satellite  image  acqujsiliofi  program,  hardware 
schematics,  catalog  and  $25  discount  certilicate 


Reception  guaranteed  Worldwide 

Absolutely  legal 

No  satellite  dish  needed 


For  FREE  mlor matron  log  On  to  our  tHjiletifi  board 
w  th  your  MODEM  at  (710)  740  3911  &f  call  (?Te) 
468-2720,  to  place  an  order  Buy  wiih  confideAce 
We've  been  fn  txjsiress  SJfx:e  !956 


VANGUARD  Electronic  Labs 

Dept.  A.  196  23  Jamaica  Ave. 
Mollis,  NY  11423 


HP-8640M  RF  GENERATOR 


Rugged  mifilary  version  of  HEWLETT-PACKARD 

8M0B:  covers  500  KHz  -  51 2  MHz  AM/FM/Pulse 
in  10 ranges.  Output: 0.013 uvto2V(-144to+19 
DBM)  Modulation  400,  IK  and  5K  Hl  Has  6- 
digit  display,  phase-lock,  external  count  capabil- 
ity and  50  W  reverse  power  protection.  Mounted 
in  transit  case;  w/manual  copy.  Requires  108- 
1 27/207-242  VAC  48-440  Hz;  7.8x19.5x22.4, 70 
lbs  sh. 
USED-REPARABLEw/outptJt. $995 


Pficttf  0  B.  Lima,  O*  ¥1SA.  MASTERCARD  Ac4;«fle4. 

Allow  lor  Shi j) ping  •  Write  tw  iMisst  Cilalpf 

Aihkess  Qtpd  n  •  Ptione41i/227'&573  •  Fn  419/227-1313 


FAIR  RADIO  SALES 

1016  E.  EUREKA  •  Box  1105  •  LIMA,  WIO  •  45802 


CiRCLf  7S  ON  READER  SERVICE  CARO 


Factory  Authorized  Dealer  &  Service  For 


•  It 


KENW 
YAESU 
ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 


TOLL 


ORDER  UN  E    leOO  344-3144 

CDilinefilBt  y  S  &  TcpM 


theH^M 


CT.NTHR 


AMATEUR  RADIO  ^snvtii 


a730MothH] 


San  Anionio,  TX  7G23B 
FAX  ^51 2)  647^8007 


<5i2}eeo^iio 


Cat  I  Sign  Jewefry 
Shows  Yaur  Pridm 

14  Karat  Gold  jewelry  and  gifts  with  your  Cafl 
Sign.  Cdlar  pins,  necklaces,  tie  pins<  lavafieres, 
charms,  Operator  Rings,  Call  Sign  Watches. 
Look  great!  QuaJily  craftsmanship.  Send  for 
free  catalog: 

KB2MBr  NAM  Jewelry,  26  Edgecomb  Road, 
Binghamton,  NY  13905-4017.  800-285--B5fi7. 


r 

I 

I 

I 

I 

I 


Please  send  me  your  catalog. 


KaiiM 


Can. 


Slraal^ 


I 

I   City,  Stal*.  2lp 
I 


• 
I 
I 
I 
I 
I 
I 
I 
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Fti;nre  5.(ah  PC  hoard foU  pattern  for  ihe  phase  unit,  {b}^  Pans  placmenL 


Noise  Reduction  Using  Broadband 

Active  Whip  Antennas       continued  from  page  40 

your  sysiem  working  properly,  a  comptele  null  of 
the  signal  should  occur  when  the  phase  and  ampli- 
tude of  each  channel  are  equally  balanced. 

This  phasing  unit  is  part  of  a  sysiem  approach  ro 
improved  long-wave  reception.  The  combination  of 
Olher  benefits,  as  mentioned  earlier*  should  be  seri- 
ously considered  for  the  best  possible  reduction  in 
noise  and  enhancemenl  of  the  desired  signaL 

Conclusion 

It  astonishes  mc  how  a  simple  system  such  as  this 
can  be  so  effective  when  dealing  with  proMeras  such 
as  noise,  and  help  lo  open  up  opportunities 
for  radio  communication  in  the  low  fre- 
quency region.  This  system  could  probably 
t^  used  with  loop  antennas  and  perhaps 
even  more  elaborate  circuitry  that  would 
provide  unusual  types  of  reception  patterns 
for  further  reducing  noise  and/or  unwanted 
signals. 

Some  pans  sources  for  this  and  other 
LFA^LF  projects  are: 

LF  Engineering,  17  Jeffry  Road, 

East  Haven  CT  065 13 

BURHANS  Electronics,  161  Grosvenor  St., 

Athens  OH  45701 

Curry  Communications,  852  N.  Lima  St.^ 
BurbankCA  91505 

Ken  Comell's  "Radio  Scrap  Book** 
Sixth  edition,  pg,  9, 


Plco^  raiai^and  hides 
h(s  4-ounce  pocket-sized 
htokler.  waiting  like  the  Ge- 
nto  in  a  bode  till  you  r>eed 
fut^quteting  signal  punch. 

CaJI  him  forth  and  his  gJiste^ning  black  weather 
seaJed  lines  reveal  a  sleek  end-f&d  haffwave  an^ 
terrrta  ready  to  hang  anywhere  Suspend  in  the 
apartnrient  closet  or  patio  doorway. 
Attach  Pico- J  to  window  glass  or      _ 
curtain  rod.  He  needs  no  radia's  for  b7oad- 
band  low-angle  ornni  halfwave  gain. 

Carry  PIc^J  with  you  for  emergencies.  Hang 
in  the  mete!  w^en  en  the  road.  He  iifnproves 
range,  boosts  reception,  saves  batteries, 

Pico- J  ccTres  ready  tor  work  w,r^  72"  isoiflted 
coaxiaj  feedltne  ard  gold  ^  OhiC.  Tys  caE 
edige-E^^dga  SWR  under  1 2:1 .  Hand-crafte<} 
iRfreuSA 
if^  SI       Mo49iM    AntcnnasWe^t  j 
y^   ^vim«L        Order  HottinB 
iS     i>i*5--3rt»    800-926-7373 


P4^,- 


INTERFERENCE  FILTERS 


Our  speciafty  is  eliminating 
iBroadcast  Band  Interference 
tronn  your  receiver.  Antenna  and 
powerline  filters  stop  broadcast 
energy  from  reaching  your 
|equipment.  Also  available  are 
receiver  front  end  protectors  that 
Iprevent  damage  from  static 
lelectricity  or  lightning.  Call 
(503)  923-2540  or  write  for  a 
information  package. 
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ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey,  NJ  07446 

800-345-5634 

Phone  &  FAX  201-327-2462 


ONV  Safety  Belt  With  Seat  Harness 
I^JI  i/t  ^  $89.95 

■  "^  OSHA 

W6  Ship 

Worldwide 

Order  Desk  Open 

7Days/Wedk 


•V>^tf 


ONVTDor  Pouch  $f  595 


J^ 


AddS4.00  For  Handling  VISA  M/C  CHECK 


ONV  Bell  W(0  Seat  harness 
$74.95 
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Northwest  Communication  Laboratories 

813  S.W,  Highland.    Sutt#C-3lO 

Redmond.  OR  97756 

(503)  923-2540 


CmOM  AS  GH  READER  SPIVICE  CARD 


High  Perforiiiaiicf  Sofn^art  by  \V.\'^ll\l 


DESIGN  YAGIS 
THE  EASY  WAY 

ViTTH  01^  HIGH  SPEED  VAfil  M01>FUa\Ci  FR(KrJi\M 
Field  ic^iinR  <>hiiwrd  the  QllOtY.AGr  11  plfii^  to  bt 

arebHaiant.'    Mamn  B\L\.  ZLIANJ 

^  tin  in  Fl^fN.  phTVftk-flt  '(rflhc  Auddand  bomh  cif  llv  N7ART. 

iRKk  iht-  Tin*  i-wi  ST.  Wj  Mnet  caataici  r«  fi  nx.ft-r%  unn^  j 

QUdCYAGI  n .„„.$32.00' 

CALL  ati»  KEt^mCD  T  OmjiOL 
I'tw  PC  in  A I  jfkJ  QMiifwuhkr   S.2^  *  5  =»'  fW,q|3fW:«  *.AM 

SASE  lof  Info, 


RAI  EMI-KPRlSliS,  4508  N.  iHlh  Dn 
Ph€>eni)^,  AZ  85031  USA 


MAKE  LEARNING  FUN 
with  the  CODEKEY 1000 

Code  Practice  Oscillator 

—Compact  and  Easy  to  carry 
—Operates  on  9V  battery 

incfuded 
—Adjustable  Volume 
—Durable  Metal  Case 
— Variable  Sidetone 


g  95      TO  ORDER 
— CALL— 

(718)983-1416 


+  £3.00  POSTAGE 


Media 
Mentors 


tnc^ 


P.O.  Box  13t  646 
STATE N  ISLAND 

N.Y.  10313-0006 
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«  4r  «  ^PRESEIUTING  ^  ^  «  ^ 

TV 
DESCRAMBLfRS 


SIAHRIMG 


-^-^^r* 


r,  HAJNUM,  CMK 

AND  OTHER  FAMOUJi  JMANUFACTUREHS 

•  f  INt^f  WARRANTY  PitOGRAM  AvAflj^fltf 

•  tcwEST  eeiAtiwHOiESAUE  p«cn  in  us. 

•  ALl  MAJOR  CREDTT  CA«>S  -^C^TEtJ 
FOR  nttf  UCMUM, 

owoB  ■  wromAnow 


f-8«)-H^8927 


PACIFIC  CABLE  CO.,  INC, 
7325^?  Reseda  Blvd  .  Oepi    1B63 
Reseda.  CA  91335 
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fcfl't  Your  Radio  Worth  The  fnves^ent? 

Protect  It  With 


THE  PACK-IT 

Fm¥  TRANSEL  TECHNOLOmES 

swam. 

Tmmumis 


Prcl9Ct  your  HT*i,  Cellular 
Phonet ,  Pagera,  and  any  other  devices  you 
carry  that  may  be  subject  to  damage. 

The  PACK-IT  is  made  of  1/4"  neoprene 
material  which  is  safsty  belt  sewn  to  the 
nylon  protective  backing.  The  PACK-IT 
doesn't  trey  like  many  other  materials  arid 
I&  safe  to  wash  whenever  needed. 

The  strap  and  2"  bellloop  is  made  from 
commercial  grade  webbing  and  is  secured 
in  the  front  with  a  Velcro  hook  and  loop 
assembly. 

The  PACK4T  doesn*t  wear  the  radio  fFhe 
tiather  and  protects  the  radio  from  the 
small  tails  whtch  occurs  in  everyday 
usage.  The  neoprene  material  is  a  cushion 
material  which  not  only  covers  the  radio 
but  also  protects  It.  Various  ^li^t 
ivaflabfe  so  call  tor  the  size  to  tit  your 
need. 

Made  In  The  USA! 
$15.95  +  S3  00S4H 

/  (800)  $29-8321 

Dealers  WelcomB 
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RACK  AND  CHASSIS  BOXES 


FlACK  SOXES 
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BAHERIES 

Nickel-Cadmium,  Alkalmep  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers. 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 


734-JTET(VARD. 
SAUK  CITY.  Wl  53583 

(608)643-3194 
FAX  608-643-4439 
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The  DAIWA  DP-830 

played  completely  or  rncompleteJy  on 
LCD/'  Hmmmm.  Well,  at  least  I  knew  there 
was  a  RESET  switch.  I  pored  over  ttie 
plctdrial  and  found  the  switch,  accessi* 
ble  through  a  screw  hole  in  the  bottom 
of  the  chassts.  Sure  enough,  it  corrected 
the  problem,  just  like  the  instructions 
said.) 

Another  somewhat  startling  aspect  of 
the  instruction  sheet  concerns  the  final 
page.  Most  ot  the  instructions  are  printed 
with  each  page  spiit  down  the  middle, 
Japanese  on  the  left,  English  on  the  right. 
However,  at  the  bottom  of  the  last  page  is 
a  box  filled  almost  entirely  with  Japanese, 
and  what  looks  like  a  spot  to  fill  in  the  sed- 
at  number,  date,  and  other  pertinent  infor- 
mation. The  only  English  text  in  this  box  is 
the  statement  This  warranty  valid  only  in 


ContirHi^d  from  pag&  27 

Japan. "^  Hmmmm.  (  dfd  notice  a  separate 
Warranty  Registration  Card,  discussing  a 
one-year  limited  warranty,  ready  to  be  sent 
to  Electronic  Distributors,  Inc.,  In  Virginia,  1 
gave  EDCO  a  call,  and  found:  1)  some 
very  friendly  people;  2)  that  the  DP-e30 
has  a  one-year  warranty;  and  3)  that  ED- 
CO  performs  DAIWA  warranty  repairs  right 
in  Virginia— you  won't  need  to  take  your 
wattmeter  to  Tokyo  for  repair,  UPS  can 
take  it  right  to  Virginia. 

Not  that  that  appears  likely.  The  DP-830 
looks  like  a  unit  that's  welt-burlt  enough  to 
last  for  years,  and  well-designed  enough  to 
make  you  want  to  hang  on  to  it  for  that 
long.  The  DP-800  series  is  distributed  by 
Electronic  Distributors  Co.  of  Vienna,  VA* 
and  is  available  anywhere  DAIWA  prod- 
ucts  are  sold. 


Chassis  Kits 

CatJinet  Kits 

Assembled  Cabinets 

Stope  Box  Kits 

UHF*  VHP  Antenna 
Power  Divider  Kits 


RacK  Shelves 

Rack  Eqiufprnent  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangars 

Oihef  endosures 


Small  sheets  Aluminum  and  Brass 
^^md.  i^4a4d€d  ^2& 

Charies  Byers  K3IWK 
5120  [iarmony  Grova  Road,  Dov#r,  PA  17315 

Phone  717-292-4901 

Betweon  fiPM  and  9:S0PM  EST.  Ev«t« 
^'OfsEribiilprship  Avaflablc* 
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MADISON 
SHOPPER 


ORDERS:  1  {800)231-3057 

1  (71 3)  729-7300  or  729-8800 
FAX1  (713)729-4766 

New  and  Used  Meters, 
Tubes,  Transformers, 
Filter  Capacitors 
And  More         IiMllkl 

FREE  List  Call  WH^ 


Madison  Electronics 

12310  Zavalla  Street 
Houston,  TX  77DBS 


CIRCLE  2S  OM  READER  SERVICE  CARD 


Does  Your  Heart  Good. 


American  Heart 


Jk 


9 


The, Best  Value 


MAX  System 


IM 


Ground  Plane  25.95 
3  Element  Quad  39.95 
5  Element  Quad    SS.9S 


Antennas 


1-800-487-7539    ORDERS 
Master  Card  &  VISA  Accepted 


SOB-26 -1-6892      tNFO 
9QB*768-74S6      FAX 


US  Shipping  I4.O0 

MA  add  S% 


Send  Orders  To:    Cellular  Security  Group 

4  Gerring  Road 
Gloucester.  MA  01930 


MORSE  CODE  MUSIC? 


New-Powerful-Breakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat,  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills. 
Now  the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE"^"  Version 
II  cassette  today! 

Send  S9.95  and  we'll  pay  the  shipping  to: 

KAWA  PRODUCTIONS 

P.O.  Box  319-ST. 
Weymouth,  MA  02188. 

Check  or  mortey  ord<K  onV-  W«  ^ip  ail  ord&m  wrilhiii 
10  diys    O^dside  US  A.  please  add  S2.  for  arr  mill. 
MA  reside^s  pTease  ackl  5%  $Ales  tax. 
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Packet  &  computers 


JeffSfoman  N1EW0 
c/o  73  Amateur  Radto  Today 
70  Route  202  North 
Peterborough  NH  03456 

First  Things  Fimt 

I  want  lo  start  Ms  month's  column 
with  a  cofrecOon.  Somehow.  1  managed 
to  leave  oirt  a  veiy  important  character 
in  my  instryctons  for  ADafs  WP  (White 
Pages)  server  Thai  character  is  I  he 
question  mark  Ihal  should  follow  tne 
calisign  beiog  queried.  So,  here  are  the 
corrected  instoictJons: 

SP  WP  ®  A08IJCMH.0H.USA.NA 
QU ER Y      (this  is  the  subject) 
calM  ?<cr> 
calt_2  ?  <cr> 

caU_n  ?  <cr> 

^Z  (contro*+2)  <Cf> 

wtieie: 

<cr>  Is  canlage  return — enter  on  PC 

corBpalibtes 

calLt ,  calL2.  etc,  are  the  calls 

subject  lo  querv— more  than  one 

may  be  included,  but  be  sure  Ihat 

each  is  on  its  own  line,  as  shown, 

Sorry  for  any  inconvenience  Ittis  er^ 
ror  might  have  caused,  and  thanks  to 
AD8I  both  lor  point  ir>g  il  out,  and  tor  rwjv 
r\ing  the  WP  server  as  a  service  to  tt>e 
amateur  community, 

Internet  Update 

Boy,  did  I  get  a  lot  of  mail  about  lnter< 
net  access  to  and  from  packet.  Lois  of 
letters  and  e-mail,  much  of  it  with  ques- 
tions about  going  from  the  Internet  mail 
system  to  AX.25  packet.  Well,  this  is 
possible,  but . , .  the  difficulty  here  is  the 
amount  of  time  required  on  the  part  of 
the  administrator  of  the  conrvection.  In 
ttie  case  of  AX.25-(o-tntemel,  the  gale- 
way  routes  the  traffic  onto  land  line$. 
But,  going  the  other  way  means  that 
land  Hue  traffic  ends  up  coming  out  oT  a 
radio,  and  the  control  operator  ol  Ihal 
transmitter  needs  to  t>e  concerned  with 
what  goes  oul  over  the  air.  Tliis  means 
that  each  message  must  be  checked  lor 
legality,  a  tedious  process  to  say  the 
least.  You  can  see  why  there  aren't  loo 
many  gateways  in  operation.  I  have 
used  such  gateways  in  the  pastt  but  I 
have  been  told  these  may  no  longer  be 
0{)eralional  I  plan  lo  do  some  digging 
and  report  back  here  if  I  can  find  an  In- 
ierr>et-to-AX^5  route.  In  tfie  rrieanltme, 
if  any  of  you  know  of  a  path  that  works, 
please  tel  me  krxsw!  You  can  reach  nw 
care  of  this  magazine,  efectronically  on 
MCI  Mali  (jsloman),  or  CompuServe 
{712121,1143). 

Portable  Packet 

Packet  stations  that  can  be  moved 
aiound  are  particutarty  useful  for  emer- 
gency communications,  Packet*s  poten- 
tial to  pass  cnticai  information  to  and 
from  EOCs  (Emergency  Operating  Cen- 


tersj  during  disasters  has  not  been  well 
exploited.  Why?  A  large  part  of  the 
problem  Is  planning.  If  the  kical  ARES 
or  RAGES  organisation  has  not  de vet- 
oped  a  packet  network,  it  is  unlikeiy  that 
a  disastef  situation  wi][  bring  about  the 
miract^lous  cooperation  ot  the  area's 
packet  users.  Planning  and  testing  of 
ttie  emergency  netwofk  is  essential  if  it 
is  to  be  useful  wtien  disaster  strikes, 

Or%  thing  tt>e  indrvidual  ham  can  do 
is  to  build  a  portable  packet  siation  ifiat 
will  be  ready  when  needed.  To  be  use- 
ful, a  portable  packet  station  need  not  fit 
in  a  shirt  pocket  or  be  built  into  a  brief- 
case—though there  Is  nothing  saying 
you  can'l  have  fun  building  something 
like  thi^s.  Let's  bok  at  the  elements  of  a 
portable  packet  station,  and  some 
choices. 

Battery  Operation 

During  a  disaster,  commercial  power 
n^y  be  unavaHable  for  some  time.  This 
makes  battery  power  cnticai.  A  low  pow- 
er (5W)  packet  station  based  on  a  hand- 
held and  portable  computer  can  be  run 
from  a  storage  battery  for  quite  a  long 
time.  There  are  several  types  of  batter- 
ies suitable  for  this  application.  Here  am 
a  few; 

AikaVme.  These  Mtteries  have  some 
(Avious  problems.  They  are  primary, 
rather  than  secondary,  meaning  they 
cannot  be  recharged.  They  are  used 
and  then  thrown  away.  Tfiey  are  costly, 
parHculafty  when  you  consider  their  dis- 
posable nature.  But,  alkalines  have 
some  good  aspects  too,  partwularty  for 
emergency  service.  They  are  readily 
available— there  Is  almost  nowhere  that 
a  set  of  0  celfs  cannot  be  purchased. 
They  are  very  high  capacity,  offering  a 
long  battery  life,  which  somewhat  off- 
sets Iheir  high  cost  They  have  an  ex- 
celtent  shelf  life,  and  can  be  left  sitting 
around  for  quite  a  tong  lime  and  then 
pressed  into  sen/ice.  Battery  hokters  fof 
the  various  sizes  are  readity  available, 
making  battery  pack  building  easy. 
While  I  wouldn't  suggest  using  alkalines 
as  the  primary  power  source  for  a 
portable  station,  having  an  alkaline  pack 
as  a  back-up  Is  an  excellent  idea. 

NiCd:  Nickel-Cadmium  batteries,  Eike 
those  used  in  your  handheld's  battery 
pack,  can  be  used  for  this  type  of  opera- 
tton.  They  have  the  advantage  of  an  ex- 
tremeiy  high  power  6enstty,  the  battery 
equivalent  of  power-to-weight  ratio. 
Pound  for  pourKJ,  NiCds  are  om  of  the 
mosi  powerful  types  of  battery  available. 
These  otherwise  excellent  batteries 
have  two  negative  points,  though.  First, 
they  are  finicky  about  charging  and  can 
be  easily  damaged  by  overcharging  or 
overdischarglng.  They  suffer  from  NiCd 
Memory,  the  tendency  to  lose  the  ability 
to  change  to  their  full  capacity  it  they  are 
not  routinely  discharged.  These  quali- 
ies  make  careful  maintenance  of  NiCds 
essential — particularly  tf  most  of  the 
time  ttvey  set  idle.  In  an  emergency,  Ihey 


will  te  expected  to  work  hard;  will  they? 

The  second  obvious  problem  is  cost 
NiCds  can  be  very  expensive.  If  you 
happen  to  find  some  NiCd  packs — in 
good  conditk^n— cheap,  say,  at  a  ham- 
fest  il  is  probably  worth  using  them. 
Keep  in  mind,  though,  that  you  will  need 
to  carefully  charge — and  periodically 
discharge— Ihem  to  Insure  they  will  be 
ready  for  use. 

Se^/ed  Lead-Acid'  Lead  add  batter- 
tes  are  an  excellent  choice  for  portable 
emergency  operation.  Their  main  disad- 
vantage is  weight— tt^y  are  substantial- 
ly heavier  than  NiCd  batteries  of  the 
same  capacity— but  their  advantages 
make  lugging  the  weight  worthwhile. 
Generally  speaking,  ihere  are  three 
kinds  of  lead  acid  batteries  that  are  use- 
ful for  portable  operations. 

Gel  Cefis:  The  "gel"  In  gel  celt  refers 
10  the  gelled  electrofyte  used  in  these 
batteries.  The  acid  Is  stored  in  the  form 
of  a  geL  allowing  the  batteries  to  be 
mounted  in  varkjus  orientations  withoul 
tfte  possibility  of  leakage.  Compare  this 
to  Ik^id  electro^te.  as  in  a  car  t>at!ery. 
As  with  aQ  the  olher  batteries,  there  are 
good  and  bad  things  about  gel  cells. 
First,  the  good  stuff:  They  are  readily 
available.  Since  these  batteries  are 
used  in  all  sorts  of  commercial  applica- 
tions— alarm  systems,  battery  backup 
power,  etc, — the  surplus  market  is  ovsr- 
flowirtg  with  them. 

Careful  shopping  can  turn  up  some 
good  deats  on  these  guys,  but  you  must 
be  carefuL  Gel  celts  do  not  lake  well  lo 
being  fuUy  discharged  for  kxig  periods. 
A  dead  gel  cell  is  probably  really  dead. 
The  easiest  arxj  first  test  that  sfioukJ  be 
done  is  to  pick  up  the  battery  and  shake 
it.  If  it  ratttes,  it's  probabty  good  for  a  pa- 
penweight — but  not  as  a  battery.  Carry  a 
volt  meter  with  you  when  you  shop.  If 
the  terminal  (no  load)  voltage  is  at  least 
7  volts,  you  can  probably  charge  the 
battery,  if  it  is  less,  give  it  a  pass— you 
will  find  others.  Another  useful  test  is  a 
12-vott  lamp  (like  a  back-up  light  from  a 
car)  with  a  pair  of  leads  soldered  to  it 
This  will  aflow  you  10  lesi  ihe  battery  un- 
der toad. 

If  you  Tmd  some  good  bafteries  al  a 
good  price — 12V  5  Ah  packs  should 
cost  from  $5  to  $15  surplus— treat  them 
right.  Gel  cells  require  some  care  in 
charging,  Never  overcharge  them  or  let 
them  tjecome  discharged  for  extended 
periods.  It  is  a  good  idea  to  buy  or  bu ltd 
a  charger  designed  especially  for  these 
batteries. 

Deep  Cycle  Marine:  These  sealed 
lead  acid  batteries  are  used  on  small 
boats  for  engine  starting  and  electrical 
power.  TTiey  produce  impressive^^and 
potentially  dangerous! — cun^ents.  They 
are  easy  to  charge,,  and  quite  forgiving 
about  mainlenance.  You  are  unlikely  lo 
find  one  surplus ^  and  new  they  wilt  run 
you  from  about  $50  to  $80,  While  you 
will  not  want  to  carry  this  battery 
around,  a  station  that  wifl  be  set  up  in 
an  EOC  or  other  fixed  location  will  run 
from  one  of  tfiese  for  a  torg  tim^-even 
with  a  1 S-  or  20-watl  transmitter. 

Gates  Cychn:  The  Gates  Cyclon 
ballery  Is  a  unque  lead  acid  des^a  It 
uses  a  special  lead  matrix  instead  of 


Iradlttonal  plate  design  and  comes 
about  as  close  as  you  can  get  to  a  'dry 
electrolyte.  The  design  of  these  batter- 
ms  makes  tmn)  much  less  vulnerable  to 
charging  damage.  Gates  batteries  are 
much  less  common  than  gel  cell  types, 
but  you  will  stilt  find  them  among  the  gel 
cells  al  hamfests.  Unlike  gel  cells,  Cyh 
cons  with  zero  terminal  voltage  are  not 
necessarily  dead  in  a  permanent  way.  A 
high  voltage  (15-2DV)  at  low  current 
(30-50  mA}  will  rejuvenate  a  battery  that 
does  not  want  to  take  a  charge.  Mormat 
charging  of  Cyckins  is  constant  voltage; 
thiat  *s,  13  JV  is  appOed  to  the  battery  at 
any  current  The  battery  itself  limits  the 
current  as  il  cfiarges.  Charging  currents 
as  high  as  20  C  {C=  capacity  of  the  bat- 
tery in  Ah  or  Amp  Hours).  This  means, 
for  example,  that  a  5  AH  battery  could 
be  safely  charged  in  less  than  10  min- 
utes if  you  could  actually  deliver  200  A 
at  13.BV  to  It.  Practical  considerations 
prevent  this,  but  the  point  is:  This  battery 
can  be  charged  by  just  about  any  regu- 
lated 13.8V  supp^.  Th^  batteries  are 
not  particularly  lightweight  but  they  are 
maciageable.  even  if  they  must  tte  car- 
ried around.  This  is  my  bat^ry  of  chok:» 
for  emergency  and  portable  operations. 
Your  Car  The  battery  in  your  car  will 
make  an  excellent  power  supply — with  a 
built-in  charging  system.  If  you  intend  to 
operate  moblte,  you  could  do  worse 
than  your  car's  electrical  system, 

Ttve  Terminal  Node  ControlJer 

Obviously.  porfabJe  operation  re- 
quires a  suitable  TNC.  Once  again, 
while  tiny  is  nice,  it  isn't  absolutefy  nec- 
essary. The  size  must  be  manageabte, 
but  unless  you  mtend  lo  cany  tfie  sta- 
tion on  foot,  nearly  any  simple  VHP 
TNC  will  do  the  job.  In  fact,  current  draw 
is  more  imporlanl  than  size.  One  way  to 
limit  the  current  required  by  the  TNC  is 
to  choose  one  with  a  small  memory 
size.  The  memory  Is  used  to  store  mes- 
sa^s  for  the  TNC's  mailbox,  and  is  re- 
alty unimportant  for  a  portable  station 
since  the  mailbox  is  unlikely  to  get  mu<:h 
use.  The  best  way  to  delermine  if  the 
TNC  is  appropriate  is  to  try  using  it, 
portably,  in  a  non-emergency  situation. 
Flekj  Day  ts  an  ex<^l^nt  opporturnty  to 
cpve  the  station  a  workout.  You  can  also 
get  some  idea  ot  the  TNC's  current  con- 
sumption by  checking  the  manufactur- 
er's spec  sheet. 

My  own  portable  station  uses  an  HK- 
21  Pocket  Packet  TNC  from  Heathklt. 
While  this  unit  is  very  small,  which  Is 
race,  it  does  have  some  problems.  Rrst, 
power  input  is  through  a  tiny  coaxial 
jack  mounted  on  the  skie.  This  is  much 
more  vulnerable  than  I  woukJ  like.  The 
data  connection  Is  through  a  25-pin  D 
connectoi  on  the  back  of  the  unit.  The 
matir^  connector  is  nearly  half  the  size 
of  the  unit  itself.  When  checking  out  a 
potential  TNC.  keep  these  connec- 
tions—and the  connection  to  the  rad lo- 
in mind.  Remember  that  you  will  want  to 
build  a  reliable  set  of  cabtes  (this  is  very 
Important)  for  your  station.  Make  sure 
the  TNC's  suite  of  connectors  allow  this. 

The  Data  Terminal 

A  packet  station  needs  some  sort  of 
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data  temiinaJ.  A  portable  station  neeci^ 
sofnetfiing  that  wiiJ  run  from  t?at!erJes- 
Wfien  I  tjyjlt  my  (irst  packet  station,  the 
best  choice  was  the  Radio  Shack  Model 
100.  This  is  a  notebook-si2ed  compiiter 
with  an  eight -line  by  40'C  ha  racier  dis- 
play. Whiie  this  is  a  noticeable  aimilation, 
Ihe  h^odel  100  does  have  the  dislinct 
tienelit  of  requiring  very  little  current. 
The  uriJi  will  run  for  atMMit  20  hours  of 
intefmitteiit  use  on  four  AA  ceils.  You 
wU  find  many  used  Model  100  comput- 
ers listed  for  sale  on  packet  and  al  ham- 
tests.  The  other  Radio  Shack  computers 
from  about  Ihe  same  era— the  Model 
200  and  Model  600  computers— are  al- 
so good  portable  terrrifnals. 

But  today's  nglet>ooks  and  laptops 
are  so  much  more  capable  that  these 
oktef  computers  don1  seem  very  attrac- 
tive anymore.  One  popular  machine 
from  just  a  few  years  ago  is  the  Toshiba 
TtOOO  battery- powered  notebook  com- 
puter. These  units  feature  floppy  drives 
and  much  t>etter  displays  than  the  ven- 
erable  Modet  100.  Powering  some  of 


these  laptop  and  notebook  computers 
can  be  a  Uttie  trk^ky,  though.  You  must 
either  use  the  supplied  rechargeable 
batteries,  or  carefully  suppJy  regulated 
current  to  the  machine  from  your  main 
battery  supply.  If  you  do  use  your  main 
supply,  make  sure  you  know  what  the 
computer  expecis. 

The  Radio 

The  handheld  is  Ihe  obvious  chofce 
For  portat3te  packet.  Modern  handhelds 
are  frequericy  agile,  very  power  efficient 
when  receiving,  and  readily  available — 
but  there  is  no  reason  that  you  cannot 
use  a  mobile  radio  If  your  station  Is  to 
operate  from  either  a  vehicle  or  in  a 
fixed  position.  Whichever  radio  you 
choose,  make  sure  that  it  is  a  reliatile 
one.  While  you  might  save  some  money 
buying  an  older  radio,  you  might  also 
erxj  up  without  a  working  station  when 
you  really  need  it  Be  sure,  also,  to  con- 
sfder  scaling  your  battery  supply  to  its 
current  requirements.  For  mobile  rigs, 
consider  a  separate  battery. 


The  Cables 

The  cables  that  interconnect  Ihe 
components  of  your  station— power,  da- 
ta, audio,  etc—should  be  of  the  highest 
quality,  Carefully  choose  well-made 
connectors  and  cable  and  carefully  build 
twQ  sets.  This  way,  if  one  fails  you  will 
have  a  baclcup.  Be  sure  to  make  the  ca- 
bles long  enough  to  cover  all  the  possi- 
biiities — better  too  long  than  too  shoft 

A  Carryf ng  Case 

You  will  need  some  sort  of  container 
for  your  equipment.  It  should  be  easily 
packed  and  unpacked,  weatherproof, 
and  protect  the  equipment  inside  from 
the  bumps  and  bangs  that  it  is  likely  to 
receive  while  being  moved  around.  This 
case  can  range  from  a  fancy  alumirtum 
briefcase  to  a  ptastic  tub  with  foam  in- 
serts The  key  is  protecting  and  trans- 
porting the  equipmefit  inside. 

Miscellaneous  Equipment 

A  portable  packet  station,  like  any 
portable  radio  station,  requires  other 


equ^jment  to  be  tjsett/t  fn  &n  emergen- 
cy. Don't  forgel  that  at  night  you  witt 
need  some  sort  of  lighting.  Look  at  the 
lighting  equipment  available  for  recre* 
ational  vehicles—this  stuff  runs  from 
12V  and  there  is  quite  a  variety.  I  found 
an  old  "high  intensity"  desk  lamp  and 
bypassed  the  transformer  inside,  con- 
necting the  12V  directly  to  the  lamp,  tf 
you  do  this,  leave  the  transformer  in 
place  for  weight 

The  other  equipment  is  somewhat 
low*lech" — pens  and  paper.  Make  sure 
you  have  lots  of  stuff  to  write  with — you 
will  need  it.  Also  consider  carrying  a  first 
aid  kit  and  some  food. 

A  portable  or  mobile  packet  station 
can  t>e  tun  to  buiW  and  operate,  and  in 
an  emergency  it  can  help  your  kx^l  dis- 
aster relief  organijaiion  gel  information 
in  and  out  of  an  affected  area.  Please  Jet 
me  kr>ow  if  you  buikj  a  station,  or  il  you 
have  already  byiit  one,  and  wtiat  you 
use  for  the  various  parts.  If  you  have 
some  lips  you  can  share,  i  ii  be  glad  to 
pass  them  on,  73  de  Ni  EWO, 
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Hams  with  class 


Carafe  Perry  WB2MGP 

Media  Mentors,  inc. 

P.O.  Box  13J646 

Staten  isf3r}d  NY  10373-0006 

The  CO  All  Schools  Net 
From  The  Pentagon 

Over  the  last  five  years  my  stu- 
dents and  I  have  had  unqualified  fun 
meeting  new  and  interesling  people 
on  the  CQ  All  Schools  net.  Part  ot  Itie 
tun  is  that  you  really  never  know  who 
IS  going  to  pop  up  at  the  other  end  of 
that  contact.  We've  enjoyed  contacts 
with  thousands  of  ham  radio  operators 
from  every  walk  of  life  .  .  .  engineers, 
architects,  teachers,  students,  doclors, 
pitois.  clowns,  herpetoiogists.  deniisis. 
and  astronauts.  Of  course,  every  corv 
tact  provides  I  he  classroom  teacher 
with  the  ability  to  explore  in  greater 
detaif  lt>e  ennchmenl  that  these  differ- 
ent backgrounds  can  provide  ©duca- 
tiorrally  to  the  children. 

Gordon  Wesl  WB6N0A  and  I  were 
#specEaEiy  deiighled  one  day  when  we 
heard  K4AF,  Ihe  Pentagon  Amateur 
Radio  Station,  check  in  to  our  net.  Pat 
WJOT  and  Mike  K04IIZ  proceeded  to 
tell  the  school  children  who  were 
standing  by  on  frequency  all  about  the 
Pentagon.  The  first  lad  that  surpristd 
all  the  children  was  thai  this  unusuat 
building  is  located  in  Arlington,  Vir- 
ginia, not  in  Washington,  D,C. 

I  immediately  seized  Ifie  opportuni- 
ty to  launch  an  "extra  credit"  project  on 
the  Pentagon,  By  the  time  Pal  and 
Mike  tried  to  contact  us  on  the  ret 
again,  we  had  ace u mutated  a  roomful 
of  reports,  dioramas  and  pictures  of 
the  Pentagon.  Since  our  net  meets  on 
26.303  MHz.  we  ollen  had  a  hard  time 
hearing  K4AF  realty  »/elL  However, 
other  schools  across  Ifie  couniry 
who  were  checked  in  on  the  net 
lo^d  me  how  much  they  were  en- 
joying the  contacts. 

U  was  amazing  to  9eam  ali  the 
myths  there  are  about  the  Pen- 
tagon. I  must  admit  that  even  I 
had  a  new  appreciation  of  the 
size  of  the  buiiding  after  listening 
to  some  of  the  children's  reports. 
The  Pentagon,  headquarters  of 
the  Department  of  Defense,  is 
one  of  the  world's  largest  office 
buildings.  It  is  twee  the  size  ol 
the  Merctiandise  f^art  in  Chicago^ 
and  has  three  limes  Ihe  floor 
space  as  the  Empire  Stale  Build- 
ing in  New  York.  The  national 
Capitoi  could  tit  into  any  one  ot  its 
five  wedge-shaped  sections- 

My  6th,  7th  and  8th  graders 
and  I  were  enjoying  our  research 
about  the  government  and  the 
Department  of  Delense  when  Pal 
extended  an  invitation  to  visit  the 
Pentagon  in  person.  Needless  to 
say,  we  were  incredibly  excited 
about  this  new  adventure.  Pat 


and  I  agreed  that  it  would  be  a  terrtfic 
experience  for  me  to  conduct  the  CQ 
All  Schools  net  from  the  ham  shack  at 
Ihe  Pentagon  while  I  was  there.  Ifs 
wonderful  to  see  how  the  students  raJ- 
fy  to  become  involved  in  estcitirtg  pn> 
jects  like  this.  It  was  the  idea  of  my 
ham  radio  students  to  invite  a  ham 
friend  of  mine  to  be  present  with  the 
youngsters  a  I  the  ham  shack  in  our 
room  at  Intermediate  Schoot  72  In 
Staten  island,  New  York,  so  that  they 
could  contact  me  on  the  net. 

My  goad  friend  John  Anzivino 
WA2QYX,  who  is  terrific  with  children, 
agreed  to  help  us  out  by  manning  the 
statk^n  at  our  school.  John  has  been 
to  our  school  many  times  to  demon- 
strata  ATV  with  fellow  BEMARC  club 
memijers.  When  the  big  day  came  on 
June  Itih,  my  principat.  Barbara 
Glassman.  was  extremely  impressed 
with  the  way  that  John  handled  the 
packed  classroom  of  children.  He  con- 
ducted mini-lessons  about  the  Pen- 
tagon and  about  radio  propagation, 
explaining  the  problem  of  a  10  meter 
contact  between  New  York  and  Vir- 
ginia. He  made  a  wonderful  instructor 
and  t  wit]  always  be  grateful  for  his 
support. 

At  the  Pentagon 

My  visit  to  the  Pentagon  was  in- 
credible. I  loved  it!  It  was  infomriatjve 
and  totally  enjoyable,  thanks  to  the 
iio&pilality  of  Pat's  wife,  Mary,  and  the 
members  o!  the  Amateur  Radio  Club 
there.  I  learned  that  the  Pentagon  is 
really  a  city  unto  itself.  About  23,000 
employees,  both  military  and  civilian, 
work  there.  They  ride  past  200  acres 
of  lawn  to  park  about  10.000  cars  in 
four  packing  lots:  climb  150  stairways 


or  ride  19  escalators  to  reach  offices 
that  occupy  3,705,793  square  feet. 
While  in  the  building,  they  can  walk 
down  17-1/2  miles  of  corrtdors,  let  I 
time  by  4,200  clocks,  utilize  280  rest 
rooms,  consume  30,000  cups  of  cof* 
tee.  6,000  pints  of  milk,  and  5,000  soft 
drinks  daily. 

Over  200,000  telephone  calls  are 
made  daily  through  phones  connected 
by  100,000  miles  of  telephone  cable* 
The  Defense  Post  Office  handles 
at>out  130.000  pieces  of  mail  daily. 
Various  litKBries  support  the  personrml 
in  research  and  completion  of  their 
¥W)fk.  Tt>e  Army  Library  alone  provides 
300,000  publications  and  1.700  peri- 
odicals in  various  languages. 

The  Department  of  Defense  Is 
managed  by  a  civilian  Secretary  of 
Defense  appointed  by  the  president  of 
the  United  States.  The  highest  ranking 
military  position  Is  that  of  the  Chair- 
man, Joint  Chief  ot  Staff.  While  not  a 
member  of  the  Department  ot  De- 
fer^se.  the  Coast  Guard  fS  at  all  times 
one  of  Ihe  five  Amned  Forces  of  the 
United  Stat^. 

Folio vinng  an  exciting  tour  of  some 
of  Ihe  highlights  of  this  most  unusual 
building,  Pat  escorted  me  up  to  the 
fifth  fioor  where  the  K4AF  station  is. 
Mii<e  KD4II  and  Major  Dick  Lum  NH6E 
were  there  to  greet  me.  Both  Mike  and 
Pat  worked  diiigently  with  me  to  log  in 
the  schools  and  ham  operators  who 
were  standing  by  for  the  net.  I  had  ar- 
rar^ed  with  John,  back  at  my  sctioot 
in  Staten  IsIarxJ.  to  switch  Irom  10  me- 
ters to  20  meters  tf  we  couldn't  riooK 
up  in  10  minutes,  Unfori:unately,  I  was 
never  able  to  hear  the  kids  at  my 
school,  but  they  were  able  to  hear  me 
calling  them  and  speaking  to  other 
school  children. 

Jim  Wilmerdtng  N41V1DC  is  our  net 
control  in  New  Orleans,  Louisiana.  He 
did  a  super  job  on  June  11th  relaying 
messages  for  us.  So  often,  i  find  my- 
sell  thinking  how  nothing  really  worth- 
while ever  happens  in  ham  radio  with 
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fust  0f%e  person  Over  and  over  again. 
I  am  impressed  by  the  vray  f^ams  ralty 
to  help  each  other  tor  ihe  greater  good 
of  a  project  or  a  cause.  The  net  ran  tor 
90  minutes  thai  day,  with  scarcely  a 
pause  between  check-ins.  We  spoke 
to  a  high  school  in  Toronto,  a  ham  In 
Bermuda,  a  snake  coiiector  in  Florida, 
a  French  high  school  studant  in  Ot- 
tawa, and  an  engineer  at  CBS  TV  In 
Los  Angeles. 

In  irue  htam  tradition,  Nancy  Bucher 
N6XQR  had  arranged  for  a  radio  to  be 
set  up  in  the  classroom  of  the  sister  q\ 
the  Chairman  of  the  Jomt  Chiefs  of 
Slaft,  General  Cdln  Powell.  With  the 
help  of  tocal  hams  in  Santa  Ar^.  Cali- 
fornia, like  David  Corsiglia  WA6TWF 
and  Mary  Williams  AB6CZ,  IMancy  was 
responsibie  tor  the  tenific  contact  be- 
tween Mrs.  Berns'  5th  grade  class  and 
me  while  I  was  running  the  net  from 
the  Pentagon  that  day.  With  the  help 
ol  lots  of  dedtcated  hams,  we  plan  to 
have  follow-up  exchanges  between 
our  schools. 

I  thoroughly  enjoyed  conducting  the 
CO  Alt  Schools  net  thai  day  from  a 
very  special  location.  I'd  especially  like 
10  thank  Mike  Cash  for  being  such  d^n 
able  assistant  with  the  log  book,  and 
Pat  Oliver  tor  all  his  efforts  in  arrang- 
ing my  visit,  When  I  arrived  back  in 
schooi  the  next  day,  1  was  greeted  by 
a  group  of  eager  and  highly  motivated 
children  who  couldn't  wait  to  teli  me 
what  happened  m  my  foom  as  they 
were  listening  to  the  net,  and  to  find 
out  about  all  the  things  I  had  e»|>eri- 
enced  at  the  Pentagon.  Jfs  so  uplifting 
when  kids  get  all  excited  aboul  good 
things. 

The  Pentagon  Amateur  Radio  Club 
has  56  active  members  with  40  per- 
cent ot  them  being  Extra  class.  They 
have  a  full  packet  radio  station  along 
with  HF  and  UHF  capabilities.  The  Air 
Force  Morale  Support  Organization 
set  up  and  maintains  the  very  well 
equipped  station. 

Whenever  t  go  on  ^n  interesting 
ftekJ  trip  such  as  this,  fm  always 
on  the  lookout  for  material  to 
bhng  back  to  other  teachers  at 
my  schooi.  This  time  I  brought 
back  some  literature  written 
about  Ihe  Pentagon  for  the  social 
studies  teachers,  the  same  litera- 
ture transiated  into  French, 
Spanish.  Gemian  and  Japanese 
for  the  foreign  language  and  ESL 
(English  as  a  second  language) 
teachers,  and  structural  informa- 
tion and  statistics  about  tfie  buik^ 
ing  itself  for  the  science  depart- 
ment. It  feally  wotirxl  up  beconv 
ing  a  school -wide  project,  which 
is  great  because  it  generates  the 
children's  interests  in  many  differ- 
ent areas,  and  brings  some 
woridllness  and  relevance  into 
their  schooi  curricula. 

Please  ioin  us  this  fall  for  the 
CQ  All  Schools  net  on  Tuesdays 
and  Thursdays  at  15:30  UTC  on 
28.303  MHz  and  share  the  fun 
of  introducing  youngsters  to  at  I 
that  IS  exciting  aboul  amateur 
radio. 
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CB-TO-1 0  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  ThOLisands  of 
satislied  customers  since  1976t  Catalog  S2 


CBC  INTERNATIOHAL 

ton  FRANKLIN  K6NH  ^  Owner 
P.O  BOX  31500X,  PHOENrX.  AZ  850^6 


l\     Rou 


1992  CALL  DIRECTORY 

{On  Microfiche) 

Call  Directory 

Mi3me  inoex  « » • « * ^^ ^t..  •  •  +-*'■,*: •  *  »..*--  - » 

Geographic  Index ,    

■All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mineral,  VA  23117 

703:  894-5777         800:  282-5626 

CIRCLE  170  ON  READER  SERVICE  CARD 


•Tl  I 


GIVE  YOUR 

HR-2510  HR-2 

the  same  Jtatures  iL>  the 

"BIG     RIGS" 


*  30  Memory  Channels 

*  Autamatic  Repeater  Offiet 

*  Programmable  Transmit  Timeout 

*  Programmable  Scek/Scaii  (5  Khz. etc) 

*  Programmable  Mike/Channel  Buttons 

*  Programmable  Transmit  Freq.  Limits 

*  Extended  Frequency  Range   io^d  iimatm 

*  Priority  Channel 
»  Split  Frequency 

*  Many  More  Feat  area 


All  these  features  by  replacing 
your  radios  existing  CPU"  chip! 

[Prjorit^  Chutnel  require*  o^iofial  htrdwaref 
$59,95  <QpllDnal  Chip  Sockel     S7.SO} 


Includes  Operator's  uid  liut«Jl«tlaa  Maniulv 

CHIPSWITCH^ 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA   95409-4269 

Write  or  call  |707J  539-05  i:i  for  free  inforTOatlon 


GET  THE  PICTURE 
ATV  /  SSTV 

NTSC  /  PAL  Interfaces  Jof  PC's 


•  Use  your  PC  and  vHJeti  camefa  tor  Ngh  quaJ^lv  imager 

•  C4HROMA  GoW  Supef  VGA  With  32,768  colofs  and 

NTSC  i  S  Video  output  tor  |ust  S3e9 

•  VIP  640  NTSC  /  PAL  video  digiti/ers  wlh  640x460 

fesclution  and  up  to  16  million  cokHS  from  SI 29 

•  One  year  warranty    30  day  money  bach 

•  As  seen  in  August  issue  o*  73 

Ventek  Corporation 

(81 8^  99 1  -386a     FAX  {8 1 8)  99 1  40&7 
31336  Vra  Cofenas,  Suile  102 
Westiake  Village.  CA  91362 


Micro  Video  Camera 


Smal!  size  l*"  i2"x3" 

Light  Weight  <  4oz-  Low  J 

Power  7-15  volts.  @ 

SSraa.    Low  Light  @  2 

Lux.  Camera  comes  com' 

plet  in  metal  case  with 

RCA  plug  for  video  out 

and  two  pigtaled  power 

wires.    Camera  is  presently  in  use  iJi  R/C 

airplane^  helicopters,  cars,  lajiits  and 

rtibols.     Camera  output  is  standard 

>ri^C  at  Iv  p.p,  240  line  resolytion  with 

electronic  ids.    Full  stock  on  hand. 

Satisfaction  Guaranteed! 

Factory  New,  only  $  229:95  +  $6 
S/H  Far  product  iDfortnation  and 
ordering.  Call  1  (800)473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So.  Shawnee  Eh-.  Santa  Atia, 
California,  zip  92704     FAX  (714)  54S-8041 


CIRCLE  Z€B  ON  REAOEft  SERVICE  CARD 


CJftCLE  48  ON  REAOER  SERVICE  CARD 


CFRCLE  30  OH  READER  SERVICE  CARD 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


00 


tmoooD 


YAESXJ  USA. 


FT33R/TTP 

in"4iie 

FT811 

1^470 

1^911 

FT5200 

FT757GXII 


220MHZ  HT 

2MHT 

440  MHZ  HT 

2M/440  HT 

122  MHZ  HT 

2MM4  MOBILE 

ALL  MODE  HF  PORTABLE 


$328.00 
S299-00 
$339.00 
$404.00 
$429  00 
$629.00 
$929.00 


IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BYl 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  951 28 

CaU  us  at  (408)  998-5900 

Since  1933 


NOW  YOU  CAN 
AFFORD  THE  BESTI 

Engineered  for  the  Ham.  the  finest  In  Crank*Up, 
Free-standing  or  Guyea  Towere  le  from  TrUEx.  For 
over  30  years,  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 

Self- supporting  when 
attacheo  at  hrst  section  - 
wtli  hoJd  normal  Tri-Band 
beam;  25\  33\  50  ,  and 
65'  heights, 

W  SERIES 

Aerodynamic 
towef  designed 
to  hold  9  sq  ft.  in 
50  MPH  wind  at  36'  and 

51' 

heights    67  tower  rated 
for  6  sq.  ft 


LM  SERIES 

"W"  brace  motorized 
tower.  HokJs  large 
antenna  loads.  Modefs  at 
37,  54',  and  70"  heights. 

TM  SERIES 

TubuJar  constnjcDon  for 
larger  antenna  loads  at 
70,  90^  and  100*  heights. 
Free  standing,  with 
motonzed  operation. 


TO  ORDER  CALL 
a00-32&-2393 

TKH  SUPPORT 
209^51-7859 

FAX  •209-651-5157 


TOWER  CORPORATION 


7T82  RasrTiuM«n  Aw. 


Ou&ffty  Structures  since  1954 
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Never  Call  CO  Again/ 


The  WB20PA  LogMaster  Plus/Plus 


HF  Logging  System  for  PC  Compaiiblcs 


t  OSY  and  5e<>dl  D)t  Spott  From  WL  P^cltv^OlJfA^  WlFuftTw 
*  GeoeratA  Cuttom  Rapofts  MflB^ocY  Having  Ta  Lsarn  A 


f  Used  %ttwOofdonW«4  Radio  5ch«l, 

#  Voice  i4y«f  SupfHMt  N«cluded  for  ttw  DO  tOO  Audio 

BoafcJ  (  avaJLak^  for  1 1  &9  95) 
4  30  Day  Money  Bftck  GuBianiee. 


$69.95  Complete 


Demo  Disk  $5.00  (Refundable  With  Purchase) 

Sensible  Solutions 

P.O.  Box  474,  Middlelown,  NJ  0774S,  U,SA  Tel:  1-000-538-0001 

OutjJde  Of  UJS.  i<m)  495'50(V6 
VISA  And  Mi«lcrCaril  Aec^pud 
7}t:M£!3i3KM»/ Jb^ aw  J%r  7^  RjidSbAiMtrut  -  /»*'  Lh/frfmrf  h  CSesir  To  S^' 

euTDpean  Dinnhutorr  LB.  Reinicn  Ben  2L3v  S-2fil  B  Undakj-ona,  Sweden  Td:  M  tit  14174 


RC-1000  REPEATER  CONTROL 


•  Autopalch  •  PHlcli  Re-enccxJe  Dialing 

'  Reverse  Palch  •  User  Programmabte  CWIO 
&  Codes  •  inteUfgenl  CWID  •  Remote  Base 

•  3  AuxiNary  Outputs  •  Complete  Interface 
•  Control  Rcvr  Input  •  Programmable 
Tailbeeps  *  DTMF  Decoder  w/mutlng 


Also  -  RC-100:  basic  repeater  control 

w/Remote  Base  •  User  Programmable  w/DTMF 


42  Page  Manual  w/Schematics 

nC"1000  Wired  &  Tested $239.95 

Optional  Enclosure $59.95 


Micro  Computer  Concepls 

70eM?  Taylofsvjlle  Road  •  Dayton.  OH  45424 


51 3-233-9675 IJ^ 


CUKTLE  leg  Oft  R£AB£R  S£AVIC£  CAM) 


Portable  Power/Charger 
Only  $  79.95* 


•  Multi  Output  &\  3,  6,  9  or  1  £VDC 

•  Charge  from  AC  or  1  J?vdc  source 

•  Automatic  shutoff  a  I  full  charge 
(12v  recharge  less  than  3  hrs) 

•  Built-in  Voltage  -  Ctiargo  Met^r 
»  Seated  lead  acfd  6.5  AH  banery 
■  Supplied  wT^h  1 2  VOC  Cigarette 

plug  and  UL  listed  AC  adapter 
•Weight:  S  lbs,  LWH  7'  x  4'  x  ft- 

•  Gr^  power  lor  ReW  Day,  Contests.  Mot^ile.  HTs.TV, 
RV.  oeVuMr.  camcondet,  12v  vehicle-^  boat  starter,  aitd 
att  of  yoor  mdcsoi'  otltdoor  poftablie  power  ne^e-ds  '" 


Window  Mount  BWM-1 
Only  3  13.95* 


Get  your  rubber  duck  outside  wilh 
tho  BWM-l  Window  Mount  Ttiis 
handy  mount  clhps  over  your  c^i''^- 
window  and  Sels  your  antenna  got 
oul  and  above  the  car  roof  giving 
you  better  renge  into  your  local  or 
distfint  repeater  HIgti  quality  6NC 
to  BNC  connector  can  be  used  on 
your  own  oo^x  or  wElh  optfonsi  6 
50  6hm,  Model  BC  +j-1 74  Cable,  priced  at  oflly  $  10  95* 
You  can  buy  both  the  rnountfl'M'ffWg'^'^  ^  S  23.00' 
(eabh  and  antenna  Ahown  vi  photo  am  extra  cost  cfftior^} 


Add  $2  50  S&H  pef  cnler  •  Master  Card  &  Visa  weicorne 
Sand  f or  OLa*  JTioildhly  lly^r  on  fi^io  arKi  c^MTiptM^  spaciaia 


Trionics 


PO  Box  1 434 


Rancho  Cordova.  CA  95741 
Phone/  fax:  (916)  366-7408 
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1 691  MHz  Weather 

Satellite  System 

1691  N/tHz  Hemt  Pre-amp- 
modelTS-1691-P,Amp 

$299 

1691  MHz  Receiver 
model  TS-1 691 'Recvr 

$450 

Decoder  Board  &  Software 
riHKlel  TS-VGA-SAT3 

$300 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 

$3» 

Low  Loss  (mtcrawave)  Coaxial  Cable  [65  ft; 
wth  conneclofSv 
model  legi-ojaxass'y 

1 
$55 

1691  MHz  Loop-Yagi  Antenna 
model  169MY(N) 

189 

1691  MHz  Loop-Yagi  Extension 
model  169MY-XTN 

$85 

nemonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.      $5 

Shippiffg:  FOB  Concord,  Mass. 
Prices  subject  to  chBr}ge  without  riotice. 

,INC. 

SPECTRUM  (NTERNATIONAL 
^^^9  Post  Office  Box  1064,  DepL  S 
^21  ConcortJ,  Mass.  01742.  U^SA 
^9i&  Phone;  (503)  263-2145 

Fax:  (508)  263-7008 

Any  type  of  aerobic  exercise 
program  can  help  reduce  your 
risk  of  heart  atfcick  md  stroke. 
Tlie  only  hard  part  is  diving 
In.  To  learn  more,  contact  the 
American  Heart  Association, 
7272  GreenviDe  Avenue,  Box 
47,  Dallas,  TJC  752314596. 

You  can  help  prevent  heart 
disease  and  stroke.  We  can 


tell  you  horn 

American  Heart 
Association 


k 


9 


This  space  pnDvJded  as  a  pubjic  service. 
4»  1992,  American  Hearl  ABSOdaiion 
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Ntrniber  21  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massitlon  OH  44646 

Why  Use  a  Bidirectional 
Power  Meter? 

A  t>idirectJDr>al  power  met^  win  in- 
stantfy  tell  the  user  how  much  RF  pow- 
er is  going  out  to  the  ant&nna  arxt  how 
much  power  is  being  refleded  back  to 
!h$  [ransmitter.  A  bidirectional  power 
meter  is  HOT  an  SWR  indicator  in  It- 
self, 

However,  by  using  a  monograph, 
you'll  be  able  to  get  the  exact  standmg 
wave  ratio.  But  you  really  don't  need 
the  monograph  either,  as  experience 
and  common  sense  wili  give  you  a  re- 
alty good  idea  of  whal  the  standing 
wave  ratio  is  by  simply  monitoring  the 
two  melefs.  Did  I  say  two  meters?  Ves, 
a  bidirectional  power  meter  usual fy  has 
two  meters:  both  reading  Rf  a!  the 
same  lime,  dut  from  txilh  (forward  and 
reflected)  directions.  One  meter  couid 
be  switch- selected,  but  somehow  this 
takes  away  some  of  the  advantages  of 
watching  both  meters. 

With  two  meters,  as  the  SWR  in- 
creases the  reflected  power  meter  will 
show  an  increase  in  deflection.  Like- 
wise, as  the  fransmttter  ts  matched  to 
the  antenna,  the  reflected  power  read- 
ing  will  go  down,  Ideatfy.  it  shoykj  read 
zero  watts  reflected,  with  an  SWR  of 
1:1. 

With  a  bidirectional  power  meter, 
you  don't  have  to  adjust  a  calibration 
control  or  select  a  power  scale  {within 
the  design  of  the  meter)  to  get  a  read- 
ing- 

U  alt  of  this  sounds  too  good  to  be 
Irue,  Ihere  must  be  a  catch  some- 
where. 

Welt,  there  can  be  a  trade  off  when 
it  comes  lo  frequency  spread  if  the  de- 
sign rs  deficienL  This  is  of  course  true 
in  fUSt  about  any  RF  power  meter  dr- 
cult.  But  a  directional  RF  bridge  cart  t»e 
a  real  challenge.  Besides  that,  you 
have  to  come  up  with  two  matching 
meters.  I've  always  been  surprised 
that  the  pnces  of  analog  meters  have 
not  fallen  due  lo  the  numt)er  of  digital 
readout  and  displays  you  see  used  to- 
day. Instead,  analog  meters  have 
soared  out  of  price.  And,  of  course,  ev- 
eryone yells  and  screams  about  get- 
ting ali  the  parts  together  anyway. 

Building  a  Bidirectional  Wattmeter 

Thanks  to  Kanga  Products  of  Eng- 
land, you  can  have  your  own  bidirec- 
tional RF  power  meter  for  less  than 
$50,  or  maybe  even  less  than  that  de- 
pending on  how  much  |unk  your  (or 
some  one  else's  )  tunk  box  has  In 
stock.  Oh  yes,  not  to  worry  about 
British  pounds  and  U.S.  dollars;  Kanga 
Products  has  a  U.S.  sales  agent  here 
in  the  Slates. 

The  kit  as  It  comes  from  Kanga  is 
very  basic.  There  is  rx)  PC  board.  You 


Low  Power  Operation 

get  a  bag  of  parts  and  several  sheets 
of  instructions.  The  instructions  for  the 
project  are  very  meager.  Although  it  Is 
definitely  not  a  hard  kit  to  build,  it's  not 
a  Heattikll  by  a  long  shot.  The  Kanga 
kit  Is  nol  for  the  novice  builder.  If  you're 
looking  for  (or  need)  sle^by-step  in- 
structions, you  won't  find  them  here-  If 
the  bidirectional  RF  power  meter  is  a 
bit  more  than  yoti  can  chew,  then  you 
can  return  it  as  Buppfied  for  a  lull  re- 
fund- 

The  meters  (and  you'll  need  two) 
are  NOT  included,  You  can  purchase 
them  for  $5  each  and,  unless  you  have 
some  in  the  Junk  box,  it  would  be  a 
good  idea  to  get  the  meters  with  the 
kit. 

Although  the  meters  speciflod  for 
use  wfth  the  kit  are  for  50  micro  amp 
niters,  the  ones  supplied  to  me  with 
my  kit  are  in  fact  lOO  microamp  me- 
ters. They  work  just  fine,  with  perhaps 
just  a  slight  trade  off  in  low-low  power 
readings,  t  can  measure  down  to  1 
watt  and  still  nave  full-scale  deflection 
with  the  100  micro  amp  meters.  The 
meter  face  reads  0  to  20  watts,  as  they 
come.  The  meter's  scate  will  need  to 
be  changed,  or  you  can  calibrate  the 
RF  meter  to  use  the  scale  as  is.  It's  up 
to  you  and,  either  way,  it  won1  effect 
the  operation  of  the  bidirectional  RF 
meter,  I  choose  to  use  the  met6r(s} 
face  as  is- 

A  full -size  drawing  of  the  bidcrec* 
tional  RF  power  meter  is  included.  I 
used  this  drawing  only  to  construct  the 
circuit.  The  schematic  is  dear,  yet  at 
the  same  time  a  bit  discomforting.  The 
pictorial  made  more  sense  to  me  dur- 
ing QOnstruction  than  did  the  schemat- 
ic.  1  must  be  getting  older  or  some- 
thjr>g. 

Loo4fir»g  at  the  schematic,  the  bki- 
rectional  wattmeter  is  really  nothing 
nrKwe  that  two  transform  efs.  If  yoo  feed 
RF  into  connector  RAS.  power  passes 
through  the  trans fonners.  Just  about 
99  perceni  of  the  power  goes  to  the 
other  connector.  RBS,  and  to  your  an- 
tenna. The  one  percent  comes  out  of 
connector  ROS  and  Into  its  SO-ohm  re- 
sistor termination. 

If  your  antenna  does  not  present  a 
perfect  50-ohm  impedance,  some 
power  will  be  reflected  and  will  pass 
backwards  through  the  hybrid  from 
RBS  to  RAS,  with  99  percent  of  this  re- 
flected power  reaching  RAS.  The  re- 
maining one  percent  is  drverted  to  cor»* 
nector  RC3  and  dissipated  in  its  50- 
ohm  resistor.  In  tMth  cases,  the  result- 
ing RF  is  then  rectified  and  displayed 
on  the  two  meters.  One  will  read  RE- 
FLECTED power  and  the  other  FOR- 
WARD power,  both  at  the  same  time. 

Dick  Pascoe  G0BPS,  operator  of 
Kanga  products,  informs  me  the  cou- 
pling factor  is  aboul  -21  dB  with  12 
turns  of  wire  on  the  secondary  of  the 
transformers.  The  meter  was  mea- 
sured at  -21.59  +/-0.01  dB  over  1.5  to 


50  MHz.  This  flatness  is  excellent  arKl 
is  due  mainfy  to  the  core  material  used 
in  the  transformers.  No,  I  don't  know 
wh3t  type  or  kind  Ihey  are.  They're 
supplied  in  the  kiL 

Ptots  of  through-path  attenuation 
are  less  than  0.1  dB  over  1.5  lo  50 
MHz.  The  forward  termination  dissi- 
pates 0,69  percent  of  the  forward  pow- 
er. The  bidirectional  RF  meter  may  be 
used  with  the  transmitter  up  to  150 
watts  output. 

With  only  a  handful  of  parts,  con- 
struction goes  very  quickly  after  you 
have  both  transformers  wound  and  the 
stand-offs  in  place.  A  large  soldering 
iron  or  soldering  gun  will  prove  very 
handy  when  soldering  to  the  SO-239s. 

You  11  need  to  drill  two  large  holes  to 
mount  the  SO-239S  to  the  box.  There 
are  also  several  insulated  stand-offs 
that  you  II  be  required  to  mount.  I  found 
my  battery  powered  drill  priceless  in 
drilling  these  holes.  Of  coufSet  a  drill 
press  would  be  fine,  but  you're 
cramped  inside  the  tx)x,  1  had  to  hold 
the  transformer  with  one  hand  to  firKJ 
the  exact  place  to  put  the  standnaff  wrth 
the  other  hand.  The  small  drill  worked 
beautifully.  The  die-casi  aluminum  tiox 
holding  the  electronics  cuts  and  drills 
very  easily.  If  you  want  to  try  and  dupli- 
cate this  circuit  (without  buying  the  kit), 
you  must  enclose  the  transformers  in 
some  type  of  metal  box.  You  must 
shield  tf^ese  transformers;  if  you  don't 
the  stray  RF  will  cause  errors.  Double- 
sided  PC  board  nrtateria!  would  be  an 
excellent  choice  to  house  the  trans- 
fonners.  As  for  the  cores,  I'd  l/y  my 
luck  with  a  T-60-6  core. 

J  built  my  meter  in  a  small  case  I 
picked  up  al  Dayton  several  years  ago. 
This  clamshell  case  is  easy  to  work 
with  and  provides  a  great  deai  of  extra 
RF  shielding,  both  to  the  RF  pickup 
transformers  and  the  two  meters,  I  left 
the  back  of  the  case  open  to  allow 
easy  hook-up  for  the  "in"  and  "out"  SO- 
239s*  If  you  wanted  to,  you  oould  re- 
mote the  pick-up  sensors  and  run  a 
muttiwire  cable  back  to  the  meters,  I 
have  not  tried  this.  It  should  wor^  with- 
out trouble.  I  woukJ  not  run  the  cable 
more  than  three  or  four  feet  at  mosL 

CaltbratFon 

You'll  need  a  transmitter  and  a  50- 
ohm  dummy  load  to  calibrate  your  bidi- 
rectional meter.  Gal ibra lion  Is  easy, 
Yoti  change  one  resistor  for  each  me- 
ter A  22k  resistor  will  result  in  a  5-watt 
full-scale  deflection.  Using  a  58k  resis- 
tor will  provkJe  for  a  20-watt  full-scaFe 
reading.  This  will  provide  better  than 
10  percent  accuracy.  You  can  also  use 
a  fixed  resistor  and  trimmef  for  greater 
accuracy,  but  you'll  need  laboratory 
equipment  to  set  up  everything. 

All  you  have  to  do  is  apply  RF  with 
the  external  RF  wattmeter  in  fine,  then 
verify  that  the  bidirectional  wattmeter 
reads  the  same  forward  power.  Re- 
verse the  two  coaxes  and  check  the 
reflected  meter's  scale^  It's  thai  easy 
and  it's  done, 

Vm  all  and  all  very  happy  with  the 
bidirectional  wattmeter  from  Kanga 
products,  t've  been  surprised  by  how 


J 

Photo  A.  Tne  Kanga  Proaucts  otdtrec- 
tional  RF  power  mBter. 
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Figure  1  fal  Schematic  diagram  of  the 
Kanga  Products  t>i0irectional  power 
meter  (b).  Pictoriai  iayout  of  tt^e  power 
meter. 

wen  It  covers  different  frequencies  with- 
out introducing  errors  in  the  readings. 
I've  used  it  up  to  144  MHz  with  great 
results.  On  frequencies  up  to  432,  I've 
noticed  about  1.9  SWR  insertion  with 
the  meter.  It  still  works  and  it's  a  great 
way  to  tefl  the  SWR  on  the  antenna, 
and  if  there  is  anything  coming  out  o^ 
the  432  transmitter!  Not  bad  for  a  hand- 
ful of  parts! 

You  can  purchase  the  Kanga  kit 
from  Bill  Kelsey  NSET,  3521  Spring 
Lake  Drive,  Findlay  OH  45S40.  The 
price  is  S35  for  the  kit  plus  $3.50  for 
shipping.  Ohio  orders  please  add  5,5 
percent  state  tax.  Bill  lakes  MCA/tsa  or 
check/money  orders.  Bill  also  carries 
Other  Kanga  products.  If  you  want  a 
catalog,  you  MUST  include  an  SASE. 

Next  month,  as  winter  gets  a  grip 
on  the  Ohio  countryside,  I'll  take  a  sec- 
ond look  at  the  Ten-Tec  Argonaut  II 
deluxe  QRP  transcerver  Ten-Tec  lis- 
tened to  our  requests  and  fixed  some 
bugs  crawling  around  in  the  Argo  II. 
watch  next  month  for  a  re- visit  with  the 
Argo  IK 
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Special  events 


Number  22  on  yaur  Feedback  card 


Ham  Doings  Around  the  World 


Ustirigs  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
Iwo  months  in  ativance  of  ifm  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  January  issue,  we  stiould  receive  it  by  October  37.  Provide 
a  clear,  concise  summary  of  the  essential  details  about  your  Special  Event.  Check 
Special  Events  in  Area  Mli  on  our  BBS  ($03-  924-9343).  for  listings  that  were  too 
late  to  get  into  publication. 


OCT  3-4 

BOXBORO,  MA  me  1992  New  England 
ARRL  Convention  will  be  held  at  the 
Host  Jnn  and  Conference  Center  (former- 
ly Sheralon),  from  9  AM-5  PM  Sat.; 
10  AM-2  PM  Sun.  This  Convention  is 
being  pre  sen  red  by  The  Federation  of 
EBstern  fiSassachusetts  Amateur 
Radio  AssociaUons,  Tei.  (617)  631- 
7388. 

OCT  4 

HUNTtNGTONp  IN  The  Huntington 
County  ARS  wilJ  sponsor  its  4th  annual 
Hamfest  at  ttie  PAL  {Police  Athletic 
League)  Club  from  8  AM-3  PM.  Set-up  at 
6  AM.  Indoor  Flea  Market.  Free  Parking. 
VE  Exams,  Handicap  accessible.  Ad- 
vance tidtets  $3.50,  $4  at  the  door.  8'  ta- 
bles are  $5  on  a  first-come  first-served 
basis.  Talk-In  on  146035/, 685  and 
448.975/443.975.  For  tickets  and  tables 
contact  Ray  Tackett  KC9DZ,  420  Mar- 
ket St.,  Andrews  IN  46702. 

OCT  9-1 0 

AUGUSTA,  GA  The  ARC  of  Augusta  will 
sponsor  a  Hamfest  at  the  Civic  Center, 
601  7th  St.,  downtown,  exit  46  on  1-20 
from  6  PM-9  PM  Fri.,  and  from  8  AM-5 
PM  Sat-  Set-up  3  PM  Frj.,  6  AM  Sat. 
Free  parking.  Handicap  accessibJe,  RV 
Parking.  VE  E)(ams:  registration  at  12 
noon,  testing  at  1  PM;  bring  2  forms  of 
ID,  Novice  exam  is  free;  upgrades  bring 
original  license,  copy^  and  $5.40.  Flea 
Market.  Admission  $4  in  advance,  $5  at 
the  door.  Children  12  and  under  free.  Ta- 
bles $10.  Talk-in  on  144.89/145.49,  For 
tickets/tables,  send  SASE  and  check  to 
Paul  h/turray  mXTD,  Burden  Lake  Rd^t 
Aiken  SC  29803. 

OCT  1 0 

flALDWJNSVILLE,  NY  The  Radio  Ama- 
teurs of  Greater  Syracuse  (RAGS)  well 
hold  its  37th  Hamfest  at  the  Tricounty 
Convention  Center  from  9  AM-4  PM. 
Flea  Market  set-up  is  4-10  PM  Fri.,  and 
6:30-8:30  AM  Sat.  All  indoors. 
Wheeichafj-  accessible,  Pre-reglster  for 
VE  Exams.  There  will  be  commercial 
vendors,  computers,  tech  talks,  contests. 
Restaurants,  movie  theaters  and  snack 
bars  am  all  on  the  premises.  Talk-in  on 
1 46.31  A91  MHz.  For  Inquiries  call  (315) 
489-0590. 

GRAND  FORKS.  ND  Ttie  Forx  ARC  wllJ 
hold  their  Hamfest  in  the  Grand  Forks 
Civic  Auditorium,  615  1st  Ave.  North. 
Swapfest  with  tables  provided.  VE  Ex- 
ams. Forums,  Admission  $4.  Talk-in  on 
146. 34/. 94,  Contact  Gerry  Nies 
N0NGW,  t675  University  Ave.,  Grand 
forks  ND  53203.  Tel.  (70  f)  77S'S0SB. 

HUNTINGTON,  WV  W5YI  testing  ses- 
sions, sponsored  by  the  Tri-State  ARA, 
Inc.  VE  Team,  will  be  held  at  Our  Lady  of 
Fatima  church  school  class  rooms,  545 
Nonway  Ave,,  at  10  AM.  Brmg  a  photo  ID, 
a  copy  of  current  licenses  or  original 
CSCE,  and  a  completed  Form  610.  Fomi 
610  will  be  available  at  the  test  session. 
Mo  pre- registration  necessary.  Arrive  by 
9:15  AM  to  register,  and  to  have  ID  and 
Fonn  610  checked  prior  to  ejcaminatlon. 
For  info  call  Jim  Baker  K3KVX,  (304) 
736-6542. 


KITSAP,  WA  The  North  Kitsap  ARC  will 
present  their  1sl  annual  Hamfest/Swap- 
meet,  at  the  Kiisap  County  Fairgrounds, 
President's  Hall  (northwest  corner  of 
Fairgrounds  and  Nels  Nelson  Rds.)  from 
9  AM-4  PM.  Admission  $4  at  the  door.  To 
reserve  tables,  contact  Matt  Amis 
AA7LP,  219$  Catifprnia  Ave.  E,  Port 
Orchard  WA  98366.  Tei.(20$)  871-7099. 

TEANECK,  NJ  The  Bergen  ARA  will 
hold  its  annua]  Fall  Hamfest  from  8  AM -2 
PM  at  FairJeigh  Dickinson  University. 
From  the  east,  follow  Rie.  4  west  to  River 
Rd.  exit.  From  the  west,  follow  RtO-  4 
west  to  River  Rd.  exit.  Admission  $2. 
XYL  and  harmonics  free.  Sellers  $10  per 
parking  space.  Space  with  power  $20 
(pre -registration  required).  For  Hamfest 
info, — contact  Jim  Joyce  K2Z0,  (201) 
664-6725.  Talk -in  on  146. 190/,  790  and 
145,620  simplex.  For  VE  Exams  info,  call 
Pete  Adefy  KZf^HP,  (201)  796-6622. 
Please,  no  calls  after  10  PM. 

OCT  10-11 

EL  PASO,  TX  The  international  Hamfi- 
esta  will  be  held  at  the  Texas  National 
Guard  Bidg.,  9100  Gateway  Blvd.  Morth, 
on  Sat.  from  8  AM-5  PM,  and  Sun.  S  AM- 
8  PM,  RV  parking,  ho  hookups.  Admis- 
sion $5  in  advance,  $6  at  the  door.  Ta- 
bles $5.  Tailgate  spaces  $5.  Seniinars, 
QCWA  Breakfast.  VE  Exams  both  days. 
Talk-in  on  146.88  rptr.  Contact  Clay 
Emert  K5TRW,  Box  31628,  El  Paso  TX 
79931.  Tet.  (915)  059*5502. 

MEMPHIS,  TK  The  Greater  Memphis 
Amateur  Radio  and  Computer  Show, 
MemFest  92,  sponsored  by  the  Mid- 
South  ARA,  wiil  be  held  at  the  Mid-South 
Fairgrounds  in  the  Pipkin  Bidg.,  Sat.  9 
AM-4  PM,  and  Sun.  9  AM-2  PM.  Admis- 
sion ^5  at  the  door,  VE  Exams  Sat  and 
Sun.  9  AM- 12  noon.  Flea  Market  tables 
$20  per  table  for  the  weekend;  contact 
Steve  Cheeseman  NX3W,  3290  New 
Getweii,  hUemphis  TN  38118.  Tet.  (901) 
363-6621  (W),  (901)  368-8781  (H).  Ex- 
hibitors contact  Nita  Woofford  N400N, 
2m6  Cordeif,  t\/lemphis  TN  38118,  Tel 
(901)  363-4971.  Talk-In  on  146.2a/.8e 
and  449.00/444,00. 

OCT  11 

WAUKESHA,  Wl  The  Kettle  Moraine 
RAC  Inc.  wili  hold  its  14th  annual 
Han/Computer  Swapfest  at  the  Wauke- 
sha County  Exposition  Center,  Hwys  J  & 
FT,  All  indoors  from  8  AM-1  PM.  Advance 
tickets  54,  $5  at  the  door.  Reserved  ta- 
bles are  $5  for  each  4^  length  (admission 
ticket  required).  Reservation  deadline  is 
Oct,  3rd,  Vendor  set-up  at  6  AM.  The 
Badger  Exmlners  will  conduct  Exams. 
For  reservations,  send  a  check  payable 
to  KMRA  Swapfestf  P.O.  Box  411, 
Waukesf^a  Wl  531  $7-0411.  Please  in- 
clude an  SASE,  Waukesha  County  Air- 
port Is  next  door  for  fly- ins, 

OCT  17 

GRAY,  TN  The  Appalachian  Fair 
Grounds,  off  1-181.  will  be  the  bcatbn  for 
the  12th  annual  Th-Clties  Hamfest,  spon- 
sored by  the  Kingsport,  Bristol,  and 
Johnson  City  Radio  Clubs.  Drive-in  in- 
door and  outdoor  Flea  Market  space  is 
available..  RV  hookups.  Admission  $5. 


Mall  inquiries  to  Tri-Cities  HamfesJ,  RO, 
Box  3682  CRSf  Jahnsort  City  TN 
37602. 

SCOTCH  PLAINS,  NJ  The  Tri-County 
Radio  Assn.  will  hold  their  TCRA  Ham- 
puter  Fest  from  8  AM -2  PM.  at  the  Union 
Catholic  Regional  High  School  (on  Mar- 
tine  Rd,).  Donation  $4,  Children  under  12 
admitted  free  (must  be  accompanied  by 
a  parent).  For  walk-in  VE  Exams,  please 
arrive  by  9:30  AM.  Bring  check  for  $5-40 
made  out  to  "ARRL  VEC"  for  all  except 
Novice  exams.  Also  bring  your  original  li- 
cense and  a  Xerox  copy;  2  forms  of  ID; 
pencils  and  a  pen.  Resen/ations  required 
for:  Tailgating  $8;  Tables  $10  ($12  with 
power).  Contact  Dick  Franklin  W2EUF, 
310  Indian  Trail,  fi^ountainside  NJ 
07092.  TeL  (903)  $54^343. 

OCT  18 

CAMBRIDGE,  MA  A  Tailgate  electron- 
ics, computer  and  amateur  radio  Flea 
Market  will  be  held  at  Albany  and  Main 
Streets  from  9  AM-2  PM  by  the  MIT  Elec- 
tronics Research  Society,  the  MIT  Radb 
Society,  and  Ihe  Harvard  Wireless  Club. 
Free  off-street  parking.  Tailgating,  Admis- 
sion $2.  Sellers,  $8  per  space  at  the 
gate,  $5  in  advance  [includes  one  admis- 
sion). Set-up  at  7  AM.  For  space  reser- 
vations/Info, call  (617)  253-3776.  Mail 
advance  reservations  before  Oct-  5th  to 
W1GSL,  P.O.  Box  82  M!T  BR„  Cam- 
bridge MA  02139.  Talk- in  on  146.52  and 
449.725/  444J25-pl  2A-W1XM  rptr. 

CENTRALIA,  JL  The  Centralia  Wireless 
Assn.,  Inc.,  will  hold  its  annual  Hamfest 
at  the  Kaskaskia  College  Gymnasium,  3 
miles  Northwest  of  Centralia  IL,  starling 
at  8  AM.  Set-up  is  at  6  AM.  Free  parklr>g. 
Reserve  your  tables  In  advance  @ 
$1/foot.  Bring  your  own  tables  @  $,50 
per  foot.  Tailgating  free.  Admission/Main 
Prize  tickets  are  $2  each  or  3/$5,  pur- 
chased tn  advance  or  at  the  Hamfest. 
For  table  and  space  reservations,  con- 
tact Bud  King  WAOU^  (618}  532-6606. 
Mail  ticket  orders  wit^  an  SASE  to  Cen- 
tralia Wireless  Assn.,  Inc,  Hamfest 
Tickets,  P,0,  Box  1166,  Centralia  IL 
62301. 

KALAMAZOO,  Ml    The  Southwest  Ml 

AR  Team  and  the  Kalamazoo  ARC  will 
co-sponsor  a  Hamfest  at  Kalamazoo 
Central  High  School.  Take  US  131  to  M- 
43  east  to  Drake  Rd.,  then  north  to  the 
school.  Doors  open  at  8  AM.  Set-up  at  8 
AM.  Advance  tickets  $2,  $3  at  the  door. 
Free  parking.  No  testing.  Tables  are 
$1.50/tt,  4  (t  min.  Send  requests  and 
payment  with  SASE  before  Oct.  7  to 
Gary  Hazeitpn  KBBPL,  75075  f\/t'40, 
Lawton  Mi  49065.  Make  checks  payable 
to  Kalamazoo  Hamfest. 


MARION,  OH  The  Marion  ARC  will  pre- 
sent its  18th  annual  Heart  of  Ohio  Hamfi- 
esta/Computer  Show  at  the  Marlon 
County  Fairgrounds  Coliseum  from  S 
AM-3  PM.  Free  parking.  Advance  tickets 
$4;  $5  at  the  door  Tables  $8.  Talk-in  on 
147. 90/. 30  rptr.  Contact  Dan  Burns 
HBJMF,  844  Robinson,  Marion  OH 
43302.  TeL  (614}  382^2364  M-F  after  4 
PM.  or  S  S  all  day 


MILAN,  OH  The  1992  FAR  A  Hamfest/ 
Computer  Fair  will  be  sponsored  by  the 
Firelands  ARA,  indoors  at  the  EHOVE 
Vocational  School,  just  1/4  mile  north 
from  Ohio  turnpike  Exit  7  (l-BO/90)  Rt, 
250.  Mobile  Check-in  is  on  146,e05/.205 
MHz.  Advance  tickets  $3,  $4  at  the  gate. 
8^  tables  $8  ea.  Set  up  Sat.  7  PM-10  PM; 
Sun.  6  AM.  Gates  open  at  3  AM.  Packet 
seminar/demonstration.  ARRL  Awards 
rep  will  be  on  hand  to  certify  hams  for 
DXCC.  Ohio's  largest  factory  outlet  mall 
is  across  the  street.  A  discount  coupon 
book  Is  provided  for  all  ticket  holders. 
Contact  Gene  Hut  chins,  45  Welton 
Ave.,  Norwaik  Oh  44857.  TeL  (419) 
668-5796, 

QUEENS,  NY  The  Hall  of  Science  ARC 
Hamfest  wiil  be  held  at  the  New  York  Hall 
of  Science  parking  lot,  Flushing  Meadow 
Park,  47-01  111th  St.  Vendor  set-up  at 
7:30  AM.  Dtiyers  admitted  at  9  AM.  Free 
parking.  Admission:  Buyers  $5,  Sellers 
$8  per  space.  Talk-in  on  445.175  NB2A 
rptr.,  146.52  simplex.  Call  at  night, 
Charles  Becker  WA2JUJ,  (516)  694- 
3955;  Arnie  Schiffman  W82YXB,  (718) 
343-0172. 

TUCSON,  AZ  De  Anza  Drive-ln,  a2nd 
St.  and  Alvemon  Way,  will  be  the  site  of 
the  5th  annual  Tucson  Hamfest,  spon- 
sored by  the  Old  Pueblo  Radio  Club,  AR- 
RL and  ARCA.  Open  from  7  AM-1  PM. 
There  wilt  be  meetings  for  ARCA,  Re* 
pealer  Owners,  and  AZ  Node  Operators. 
Flea  Market.  Sellers  $4  per  space  (in- 
eludes  FREE  cup  of  coffee  and  FREE 
drawing  ticket).  Buyers  $1.  Talk-in  on 
146.22/.e2,  t46.28/.8e,  and  146.52  sim- 
plex. Contact  A  J.  Pawiowski  KB7K2, 
3418  W.  Green  Trees  Dr.,  Tucson  AZ 
BS741.  TeL  (602)  742-2605. 

OCT  24 

GRANDVIEW,  MO  The  annual  October- 
fest,  sponsored  by  the  Southside  ARC, 
will  be  held  at  Grandview  East  Junior 
High  School,  12650  Manchester  from  8 
AM-3  PM.  Free  parking.  Wheelchair  ac- 
cessible. Advance  tickets  4/$5;  3/$5  or 
$3  each  at  the  door.  Table  space  $12  per 
table,  limit  3  per  exhibitor.  Set-up  at  6:30 
AM.  Talk-in  on  147.12-I-.  A  transmitter 
hunt  will  follow  the  hamfest.  Contact 
Southside  ARC,  fiO,  Box  1142,  Grand- 
view  MO  64030,  or  Frank  S^udentBu$ 
N0GXO,  (816)  331-7333. 

GREENWOOD,  N,S.,  CANADA  The 
Greenwood  ARC  will  hold  its  4th  annual 
Ham/ Electronics  Flea  Market  from  9  AM- 
2  PM  at  the  Greenwood  Community 
Center  in  Greenwood,  Mova  Scotia,  Talk- 
In  on  147.240+  VE1 WN  rptr.  Contact  Jim 
Baskey  VF1APV,  Greenwood  ARC, 
P.O.  Box  63,  Greenwood  NS  BOP  1N0, 
Canada.  TeL  (902)  765-6272,  or  FAX 
(902)  765-5449. 

SUMTER,  SC  The  Sumter  ARC  will  hold 
their  6th  annual  Hamfest  at  the  Sumter 
Exhibition  Center,  700  W.  Liberty  St., 
from  8  AM-4  PM.  VE  Exams,  CW  Con- 
test. Friday  night  Cookout.  Admission  $5. 
Tables  $6.  Talk-in  on  147.015.  Contact 
Dan  Mask  WB5SGH,  (803)  775-9106,  or 
write  to  RO.  Box  133,  Sumter  SC 
29151. 
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ALINCO  BATTERIES 


DJ-  580 

EBP-22S    ±2v  SOOmah 
Price  $65 

EBP-24S   7.2vl500mah 
Price  $60 

$3  shipping  &  handling 

Call  us  for  Battery  inserts 
and  Complete  Packs 

BATTERIES  ARE  OUR  ONLY  BUSINESS! 


TNR  Your  Battery  Store! 

279  Oqu0^  Ave,  £urte  1112  AK«montfl  SfirtRgs,  Fl  32714 

1-800-346-0601    FAX  407-662^4469 


CIRCLE  62  ON  HEADER  SERVICE  CARD 


SUMMER  SPECIAL 


2FSCM4 


$S00 


SF^  CABLE  S90a 

MlCS  ilS.QO 

QE  jncn    42  W  »*HI ,  so  WATT.  DHAWgH  UMT  ONtY  S60.00  EACH 

WITH  ACC.  GROUP.  St  tow  fNO  ELERffiNT) 

^a-MOT  MOORS  T7J  RTA  3e03eA5P  1 1  -ALL  ACC  ,  AS  IS  Si  65  TO  BACM 

MT  500  HB  lS0-t60.  4<=  TONE,  I  SE  t  ELJMENTS.  AS  IS  saS  00 

T54  WIICOFi  DflAWER,  450-170.  JlSS.M 

T54  MitOn.  flrO-SI£.  550.00 

A^iCOK  4bW,  132-1 5^)  DRAWEH,  tsa.OO 

CALl  OH  WBITE  FOB  CTinRENT  nyEH. 

WlS*l£S'CAbh    OP   Ct=lTlFi(:L>i-uCi   aHlfPEDBVUPS 

CM.  WOLFE  COMHimiCAnONS.  DIC. 

m^CtnlrtlAvtfwt 

*  FAX  •FAX*  FAX* 

C4063  262''9617 

*TELEPHONE  *  TELEPHONE* 
(406)252-9220 


CIRCL£  20  QH  fIEA0ER5£RV)CE  CARD 


Enjoy  NEV^R 

CLIMBING   . 

YOUR  TOWER 
AGAIN 


Are  vou  tpo  scsnea  or  too  old  to  cibtid^  Ne«f  arro 
dgati  wtn  tt*  tiM^  ano  elevator  tram  system 
Vtwasper  rowrs  a™  i3  arid  '^S  rsri  fian(putaf  smt- 
t|fest3Ck3Die  to  ary  fiegn:  n  7  *  ^r.  S  3^^"  or  TO- 
section  lengtrs.  Easv  tc  sistai!  rsnoe  cga  waic  ud 
irectDfi  NejcccAj^t}raH^>Antrtie¥dr^ti]ttsinoase^ 
McxiMt  rmtw  and  lar^  r^aw  Dcafrs  on  Hasr  ram 
mv^  wrtfT  one  nand  wtvti  to  toe  a*  rt?vve^  ^  ncrnai 
cxDeratrng  oos^c^n.  Safptv  lock  svstem  cxaerars  w^^le 
f ai&ng  or  iower«ng  At  las:  a  cneao,  corvEf^im:  ana 
safe  W3V  TG  msraii  ana  ^TiarTtair  ygur  Deam  Tnis  5  a 
cleOuxe  cower  system  that  vou  car  enjov  toasv 

SPEDAL  TOWER  PACKAGE:  SO  f:  high  Dy  1B''  Face 
lower  kit,  mncrefe  footing  section,  htngeo  Dase, 
HAZER  kit.  PTililvstran  guv  wres.  turnbuckies,  earth 
screw  anchors,  10'  rr.a5t.  thrust  bearing,  too^  kit. 
ground  roo  anc3  ciarr.p.  rated  at  1  Sfsq,  ft.  antenna  load 
@100MPH,  S1974.95- 


1 
1 


HA  ZEE  KITS 

KAZEP  2  tof  Itonn  TS-'tvv  duiv  alum  I2sa  tt 

■^ndoaa 
HikZEP  J  tor  flofn  2S-sEd  aMn  8sq  ft 

wind  lotafl 
HA^B  J  ftr  Sohn  2S^wv  giTtf  St1i6  so  ft 

wmdioaa 
TB^K  Bafl  tnrust  tj^rjrq  7^'  mBK  mast  de 


sitntKtton  gutnifrttO.  Cai  to^v  >na  or  oh 


Cten  Martin  lnglfi««rfn§.  inc. 

0«pt.  A 

RS  1.  Bov  323. 

B{ionvlll«,  MO  eS231 

818-882-2734 

FAK  ei6B82'72O0 


soits 

7C95 


elLfN  M^BTW  fWGrFfEfRWC;, 


CIRCLE  72  ON  REAPER  SERVICE  CARD 


New  AOR 
Scanner 


ARIOOO 


$ 


429 


CbntinkjOiis 
coverage 
ietoqx.  LTHF  TV 

■AM  FM  and  wide 
tjamd  FM  tumr^  moiii-'-'' 
•10  Scan  Banish,  10  Seated  Banks 
•Sdectaliie  ftioiity  Channel 
tfkilnnnhir  Seacdi  1no«mentB. 

•PffrjiLanent  niemory  backup 
*2B  Day  SQUsfactwn  Gudiontee 

Full  lefurtd  J  not  Sattsfwi 
«  ^b  Ffpquenciee  cut  out 
*All  nDEtnal  accegsdtie^  inctdd^d' 

•  Size  6  7/B"Hxl  3/4'Dx«172"W 
Wl   l2oz 


COMMUNICATIOI^S 
1D701  E,  lOeth  St.  tadplB.,  IN  462B6 

ToiiFiooBOO-445-7717 
Visa  and  Maste^ceiid 

FAX  my\  e«-979f 


^ 


CIRCU  li4  ON  READER  SERVICE  CARD 


COMMODORE/AMIGA 

^»  T^^  [  REPLACEMENT  CHIPS,  FAHT5.  UPGRADES  ]    ^H^M^ 

COMMODORE 

65S6A.PUV&06t14.a56?VIC.iS6l  S)D, 

esio/asoo  CPU....n .,.., ,.. ...9  9-5  ta 

All  90V5S5-526'227-Sa9  ROM*,. .„ „. .,9.95  ca 

Ca4  Keyboanl  (now) 10.BS 

Ouytnal  f^EU  17&0  51  £K  Expandpr  unil  by  Comfnodare  .      .    aO,9S 
CQmpiuil#r  BavBf  C64  prolPcliDri  ayBlnn  for  spikee  & 
power  supply  Dvpriload  Irntiil*  in  M^coods.  I7f5 

NEW  064  Rep^jtablfr  RmMOf  Suffify'  Hi0tier 

amp«ag#  {1 .8)  rum  coot  1 1  yiem  ^Ananfyi ..,-„■,,„„■.  ?J  gi 

Omgpomkxni   Partedlot fwcfcel  _^,^ — ., —  379S 

AMIGA 

■^MOAfUtKlpK^TlHRIIfaCtOtlOifttol^^^  99S 

1  SKjdksttff  HOW Z*  9S 

2  Q  ROU  eN'  ^^  ..___ — „.„  -..39  as 

6372A  1  M^  Agnus,  tnc  'final  Tm'  dbagno^c 

diaheltfi^ttow  'Qolkalh* ^h^p pdStr ._...* — ,,„...    ,. *«__»«.  44 J» 

ft373  Si^cr  Denisit  (Enharmd  Qhf}  S*rj ..w.^.,^  36  Oi 

S362E>«fnB^ ^.  ,. ,^ 2t  99 

57TS  Gary _ ., — ..^,«^«^«„«. — .^ .^^..^^..^..  ta  9S 

1    X  4/80  SC  jcIP  (A^t»QW)'.-■r.n.^.^^^^«lll■Hi^+^^^,^i^+*^•*.Tri-J"•l■ — .^.ni+mifwwtHi  1  •■  P* 

A&DO  PC  Moth&rtJDSTd  jpopubitpd  and  lirsled) ..,„.,^„»„,,.  99  95 

MogoChip  2O00V2  hAeq  Agntfey^RDckwol!  chip  puffery 

"FmfllTegl'dfligJwsticdisMly .    208.60 

AS^JO-JQO  *fln  Big  Fuu<  UnivorBa!  Switcihing  Pwf.SupVlaji  ....  &3  9S 

ASODO  Portfer  Sui)pty/;?0O  Malt  Un ,.,„_,_.„„__„,.1S0  BO 

Amt^a  A5O0  keyboard  (rwuv.  «xad  r^ipjacemHit)  ...........u^....  54  SO 

A?004  Pteyboerd  (new,  ei«l  frpliic€!ner*K...,..^.^...»»,,„„^    B9  95 
Swiictvlfl  '^imj'tiftic  Rom  setoclor  switctv  C^nifitellfr 

CAtnf]i^lnay  wjlh  ail^  i^tfrAW  riQW  w4lh  ROU  apaak«f ..  ..,.  32  95 

JMc<:oy  Bumdy  PLCC  A^wscTif}  pulftf .._ ,., „    14  9S 

Advanced  Am^Analy^fpr   C^wdki  ii^ts  orf  all  data 
IransiriBsonsi'signab .  it^  4we.  psrtii.  tx/f^  tfips, 
aigflmnML  fspaticii  &  itiouH>.  rHdtanle  ?nQ^  and  f fb  «fiiM 
dh^  flcie  brad  (hA#4Mv*  4  Hflftomwa) , ,7!»  9S 

THE  GRAPEVINE  GROUP 

3  Chestnut  Streei,  Sum  en.  NY  109tl1 

ORDER  LINE  !-S0O-292'7445 
CUSTOM  SERVtCE:  914'36&4242 

914-357-242  Hourifr^ETiykF      Fax;  9T 4-1^^6243 

Wa  Ship  Worlctwido    t5"i  Railoclifinig    Pricw  SMhject  Id  Change 


-:  1 


CIRCLE  192  ON  READER  SERVICE  CARD 


Viewport  VGA 

Coior  SSTV  for  IBM  '  Ckjnmm 


FaMuraa^  Rk«jv««  I.  i^,  2*  And  3e  &W.  3^  or  72  and  Ml,  Ii2.  St.  S2 
FULL  CDLOf^  in  REAL  TIME,  IHq  pictures  3pp*ar  dp  itia  scTHin  aa 
iac9^«l.  Trantmiit*  «.  12,  2*,  find  36  B-W  arid  3^  or  72  COLOR  The 

software  \&  atiarawara  «ic{  wat  otalad  t>y  ^John  Monl4tMrio.  KAS^J. 


Complete  Kit  Only  . . 
Assembled  &  Tested 


$  169.95 
$  229.95 


CA  Re&kients  Add  7.?S%  sates  iax.  S&H:  ^.SO  (insursdj 

ForaigfT  ortfefs  afki  20%  forCMMfog 

smxi  iegat  sue  $ASE  {53t}  to: 


A^A  Engineering  wm 


2521  W.  ijPMma  «  K  ^  AnahEfim,  CA  92101 '  714-9$S-2114 


CIRCLE  109  014  READER  SERVFCECARD 


»fl 


.^€S^ 


ONLY  ISO! 


-^SSeBf^^^ 


Havp  your  own  repeater  or  link  system! 
Easy  repcmcr  Hciwp  wiiIk^ui  mndiritaiinn  in  jrnwf  nulio  ptrjr.  ■timplv 
plug  ill  :iniJ  ^lot  li3L*Lil  ]i?r  eincrgcixy  or  pnrL;irik/ninbik'  rc^Kaicr.h.f 
The  BftI-;  \4orks  wllfl  ANV  [ctL-iv'cr  (r>r  Nt-alitktn  ami  ANY  Irimr 

miik-r.  Snjk'r  sci^lLivi:  VOX  n-pcrailon  miiki:s  ^\^^\i.\^  quitk. 
Uitliiii!;^  MiAOff  Jiiil  (iiiictml  limcri.  Piitsivc  aiKtin  inli,»r1j4:ii  Ibrdcail 
siMiJo.  (^jily  -1.5"  X  :^.S"  R  L.V  ai^i;ht>ia'  (>(  12  VOr  nr*^V  Iwintry 
power i pita!*:  ^iKxil^  ^hcrtWiJerinpJ.  ORDfeK  HRJ  2  J5U. 


■■IT  Jill   Im   •   i»tAl    an   'rtitett  l-wr'    i«^prl^■   •• 

ttccTRO^  rRtx tiii^^tr,  IM  j^j^j  228-7020 


ro  aov  M 


mm 


^ 


THE  MULTIPLE  RECEIVER  SOLUTION 


4  Channet  Signal-loNolse  Votef 

Ex|:^an{kri>Fe  l<»  3?  Cfia^net  by  Ju^t  Adding  Cards 

L&D  indicators  o(  COR  and  Voied  Signals 

fluilt'inCtlihrcilnr 

Remote  Vntecl  Indicalnrs  Pinnfid  Out 

4<'>>  1 6  Ooutrfe  S«riefl  Gaid  Plaled  44  Pirt  Card 

Rf  niijia  DiSJDIf!  inputs 

WORl 

BujII.  tested  and  calibrated  with  manual 

S370.00 

Rack  moynt  version  also  availabte 

DOUG  HALL  ELECTRONICS 

Voter  Departn^em 
815  E  Hudson  Street,  Columbus,  Ohio  43211 

(614)261-8871 
FAX  (614)  261 -8805 


CIRCLE  19  ON  READER  SERVICE  CARD 
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OCT  24-25 

CHATTANOOGA.  TN  Hamfest  Chat- 
tanooga will  tiold  Uieir  Amateur  Radio  & 
Computer  Convention  at  the  Ctiat- 
tanooga-Hamilton  County  Convention  & 
Trade  Center.  For  more  infOt  contact 
Bartarra  Gregory  WA4RMC,  P.O.  Bqx 
3377,  Chattanooga  TN  37404.  T§L 
{€t5}$92-aa$9. 

OCT  25 

DUBUN,  PA  The  HF.  Hill  ARC  will  hold 
their  annua!  HamfesJ  at  the  Dublin  Rre- 
house,  Rte  313.  S  miles  from 
Doylestown.  VE  Exams,  ad  classes; 
bring  docymenis.  Flea  Market  spaces: 
MoofS  S8;  OutdooiT^  S6.  Bring  yoyr  own 
tables.  Admission  $5  Ham  test  Hotline: 
Bob  Frant^,  (215)  S36-9(^B  or  RO,  Box 
2B,CQimafPAlB3tS. 

M1LF0RD,  CT  The  Coaslline  Amateur 
AHA  will  Dondud  VE  Exams  for  all  class- 
es at  the  Fowler  BIdg.,  145  Bndgeport 
Ave,,  starting  al  12  noon.  WalK-ins.  Con- 
tact Gary  NBiM,  (203)  933*5 125  Of  Dick 
WAiYQE,  f?03j  a74'10U. 

OCT  31 

FRANKLIN,  KY  FfankUnFest  ^92  will  be 
sponsored  by  tt^  Southern  Kenlud^y  AR 
Group,  on  Watl  St.  fram  8  AM*2  PM.  Oi- 
rections:  from  itie  Norfrh-exil  6  o*l  o(  I- 
65.  Wesmo  KY  100,  turn  left  omo  KY 
tOOB  !o  Wall  St.  Event  is  on  the  rignt  side 
of  the  intersection.  From  the  South— Exit 
2  ol!  of  1-65.  north  on  US  3!W,  right  on 
lOOe,  teft  on  Wall  SU  weVe  on  the  right. 
Nashville  is  only  40  minutes  away.  Ad- 
mission $5  in  advance.  Tables  S4.  Free 
partying  for  cars,  RVs  and  busses.  Talk -in 
on  146  065/ .665  and  146.52.  Contact  Ed 
Schwab  KA4REF,  P.O.  Box  &556,  Bowi- 
lag  Green  KY  42102.  T&L  (502)  843- 
4389, 

GROTON,  CT  The  annual  Tri  City  ARC 
Auction  will  be  held  at  the  Senior  Citi- 
zens Center,  Waterfofd  Municipal  Com- 
plex (Rt  85,  south  of  E)(lt  77  of  1-395,  or 
north  of  Exit  52  of  1-95).  Set-up  at  9  AM. 
Auction  from  10  AM  until  sold  ouL  Free 
admission.  Wheel  chair  access.  Bring 
your  equipment  to  be  auctioned.  Talk-in 
on  146.07/. 67  rptr.  For  Info  call  KA1BB, 
(203)  739-8016. 

ST.  LOUIS.  MO  The  Gateway  Ham  Ra- 
dio Glub  will  sponsor  a  Hamfest  at  the 
West  County  Technical  School  from  8:30 
AM-2  PM.  Set-up  at  6:30  AM.  Exit  south 
Irom  I64/US40  on  Maryville  Center  Drive. 
VE  Exams;  call  (314)  567^777  \q  regis- 
ter. Rea  Market.  Admission  tickets  S1  in 
advance,  52  at  the  door.  Indoor  tables 
S5.  Tailgating  $3.  Talk -in  on  146.94/4. 
Contact  Angis  Ftschor  KB0HXY,  (314) 
225-5560.  or  Dave  Novak  NODN,  10 
Ann  Ave..  Vaftey  Park  MO  63088.  Tet. 
(314)  225-1952,  answering  machine. 

ST.  PAUL,  MN  T^e  8th  annwal  Hamfest 
Minne^ta  &  Compuler  Expo  will  be  held 
at  the  St.  Paul  Civic  Center.  Piesented 
by  the  Twin  Cities  FM  Club,  "The  Big 
One*  fM  leature  maior  manufactufers,  a 
huge  indoor  Flea  Market,  VE  Exams,  etc. 
Advance  tickets  S5.  S6  at  the  door  Ta- 
bles S18  ea^  Special  echieationai  seminar 
by  Carole  Perry  WB2MPG.  Talk-m  on 
146.16/76  fptr.  For  info,  write  Hamfe&t 
Minnesota  A  Computer  Expo!,  P.O. 
Box  5598.  Hopkins  MN  55343.  or  cati 
the  Minnesota  HoU'me,  (512)  535-0537. 

NOV  8 

LONG  ISLAND,  NY    HAMEXPO.  spon- 


sored by  the  Radio  Central  ARC.  will  be 
held  from  9  AM4PM  at  Suffolk  Commu- 
nity College,  Long  Island  Expwy  exit 
62— Nicholls  RdJCounty  Rd,  97  North  1 
mile.  Free  parking.  All  indoor  Flea  Mar- 
ket.  ham  dealers,  computer  show,  VE 
Exams,  DX-  Admission  $5  at  the  door- 
Tables  $20  in  advance.  Send  to  Rattia 
Central  ARC,  P.O.  Box  680,  Mitter 
Place  NY  11764  TaUt-ln  on  145.1 54Z  or 
449  525-2A.  Contact  John  Mark 
KB2QQ,  (51E)  639-6336  or  Jo  Ann  Cof- 
ietti  H2iME^  (516}  399-1877, 

SPECIAL  EVENT 
STATIONS 

OCTOBER  1992 

BAHAMAS  TTie  Bahamas  AHS  wfl  op- 
erate C6A500  tfwoughout  tf^e  month  of 
Oclot)ef^  to  commemorate  the  500th  an- 
niversary of  the  discovery  of  the  New 
WofkJ  by  Christopher  Columbus.  Opera- 
tion will  be  continuous  durir^g  000 1Z- 
2359Z  Oct.  12.  otherwise,  intermittent 
coverage  win  be  kept  tirouglh  tfie  nnonth. 
Frequencies:  3590.  3740,  7030.  7090. 
7290.  14.070,  14,135.  14,290.  18,150, 
21.140.  21204,  21,390,  24,960,  28.190, 
28,350.  28,990,  146.640  ^00.  All  aultlO- 
rized  BARS  members  may  operate  in 
OcL  with  /500  suffix.  Awards:  1 .  Three 
different  /500  contacts;  2.  Jmi  different 
/^O  contacts  (one  must  be  C6A500). 
For  QSL  send  SAE  and  3  IRCs  lo  BARS, 
Box  SS.6004,  Ns$$au,  Bahamas,  or 
Bahamas  Bureau,  For  an  awaid.  send  a 
copy  of  your  iog  with  3  IRCs. 

0CT1 

HOUSTON,  TX  The  M,D.  Anderson 
Hospital  AR  Volunteers,  sponsored  by 
the  University  of  Texas  M,D,  Anderson 
Cancer  Center,  will  operate  Station 
KK5W,  1500Z'2100Z.  to  commemorate 
the  9th  annual  Childrens"  Christmas  Card 
Parade  through  the  Medicai  Center.  Dur- 
ing 163OZ-1830Zi  operation  will  be  from 
a  float  in  the  parade.  Frequencies: 
7,292.9,  16.129,9,  21,392,9,  28,392.9. 
For  a  certificate,  send  QSL  and  a  9  ^  12 
SASE  to  KK5W,  M.D.  Anderson  Hospi- 
W,  Amateur  Radio  Volunteers ,  1515 
Hotcombe  Bivd.,  Houston  TX  77030- 
4095. 

OCT  3-4 

PITTSBURGH,  PA  The  Breezeshooters 
ARC  will  operate  W3XX  from  the  USS 
Requin  SS481,  a  WWII  submarine  Time: 
140OZ-210OZ  each  day.  Phone  frequen- 
cies:  28  450.  21.350,  14.250,  7.250, 
146.52.  CW  frequencies:  28.150.  21.050, 
14.050.  7.050.  This  SE  Station  is  being 
operated  to  celebrate  the  1st  year  an- 
niversary of  the  Carnegie  Science  Cen- 
ter. For  a  QSL  card  and  certificate,  send 
an  8  1/2x11  SASE  to  Ron  Berry 
WB3LHD,  3^  Sunset  Dr.,  Bethei  Park 
PA  tS1(^. 

OCT  10-11 

COLOMBUS,  IL  The  Western  Illinois 
ARC  wiU  operate  Station  W9AWE  in  cel- 
ebration of  the  Quincentennary  of  the 
European  Drscovery  of  America.  Time: 
t400Z  Oct  10-2400Z  Od.  It.  General 
SSB  and  CW  sub-bands,  packet,  and 
147.03  W9AWE  fptr.  For  certificate,  send 
QSL  and  SASE  to  WfARC,  PO,  Box 
3132,  Quincy  IL  $2$^. 

HEWCASTLE,  IN  The  Henry  County 
ARC  will  operate  Station  KA9RWP  in 
conjunctiort  with  the  'Raintree  Jam- 
boree,* beginning  al  10  AM  both  days, 
on  the  General  portion  of  80m,  40m, 


20m,  and  21.385/28.385-  Contact 
KA9RWR  PO.  Box  607,  New  CasUe  fN 
47362. 

TULSA,  OK  Tufsa  ARC,  under  the  call 
sign  W5DK.  will  be  the  official  SE  Station 
for  the  "Year  of  the  Indian  1992*  being 
celebrated  throughout  tfie  State  of  Okla- 
homa, The  Of  lice  of  Stale  Tourism  has 
recognized  the  TARC  for  this  cefebration. 
The  event  will  begin  at  1700Z  OcL  10 
and  will  end  1700Z  Oct  11.  Phone— low- 
er 25  kHz  of  the  Geneml  15.  20, 40.  and 
80  meter  sub-bands  and  the  Mo  vice  10 
meter  sub -band.  There  wlil  also  be  a  2 
meter  SSB  slalion.  CW— tower  25  kHz  or 
the  General  20.  40  and  BO  meter  sub- 
bands  and  the  Novice  15  meter  sub- 
band.  For  a  unique  certificate,  send  QSL 
and  a  9  X  12  SASE  to  Tut&a  Amateur 
Radio  ctub.  P.O.  Box  4283,  Tutsa  OK 
74159. 

cxmi-i2 

COLUMBUS,  OH    The  COfumbus  ARA 

will  operate  weTO  n  AM- to  pm  est 
(I600-0300Z)  Sat,  and  11  AM-8  PM  EST 
(1600-01002)  Sun.,  to  commemorate 
Dolunibus  Day  and  the  500th  anniver- 
sary of  (he  discovery  of  ttie  Americas. 
The  station  wit!  operate  portab^  from  the 
Columbus  Day  Celebfation  Site,  River- 
front Dr.,  downtown  Columbus,  in  the 
General  and  Advanced  portions  of  10, 
15^  20,  40,  and  80  meters,  beginning 
wilti  the  10m  band  and  moving  lo  the 
next  band  every  two  hours  each  day. 
Contact  with  WaTO  counts  6  points  per 
band  per  day.  Contacts  with  any  other 
central  Ohio  station  (0500Z  Fri.-OSOOZ 
Sun.)  on  any  HF  band  counts  \  point  per 
station  per  day.  For  a  commemorative 
certificate,  send  a  copy  of  the  iog 
sheet (s)  which  show  contacts  worth  at 
teast  to  points,  and  a  9  x  12  SASE,  to 
Thomas  Camm,  1634  Dundee  Ct., 
Cotiimbus  OH  43227-2421. 

OCT  15-1 8 

CINCINNATI,  OH  U.S.A.  area  radio  am- 
ateurs will  participate  in  the  1992  Tall 
Stacks  Celebration  of  America's  river 
steamboating  era,  througtiout  the  month 
of  Oct.  On-air  operation  Js  sponsored  by 
the  Greater  Cincinnati  ARA  and  the  OH- 
KY-IN  ARS.  QSL  cards  will  feature  the  17 
historic  steam  paddEe  riverboats  that  will 
assemble  on  the  Ohio  River  at  the  Port 
of  Cincinnati  from  15-16  Oct.  QSLs  will 
be  available  from  Tali  Stacks  stations,  for 
contacts  throughout  Oct.  Participating 
stations  win  use  the  cail  sign  suffixes  Tall 
Stacks"  or  *^/TS.*  OH^KY-IN  station 
K8SCH  will  be  particularly  active  Oct.  15- 
18.  Tall  Stacks,  sponsored  by  the 
GreatBf  Cincinnati  Convention  and  Visi- 
tors Bureau,  recalte  the  historic  and  con- 
tiny  ing  importance  of  river  commerce  to 
middie  Amerk:a, 

OCT  16-17 

GILMER.  TX  East  Texas  area  air^teuis 
will  operate  Kt5UA  to  celebrate  the  55lh 
annual  East  Texas  Yamboree,  Operation 
will  be  in  the  General  40,  20  and  1 5  me- 
ter phone  sub-bands:  the  Novice  1 0  me- 
ter  pfione  sub^band,  and  tocalty  on  the 
147.32  rptr.  For  a  certificate,  send  your 
OSL  and  8  X  12  SASE  to  KiSUA,  Rt.  Z 
Box  113,  Di^na  TX  75640. 

OCT  20-21 

WESTMO^^^.  IL  The  Wes&nont  ARC  will 
sponsor  a  Schooi-to-Sctiooi  QSO  Party 
from  0800Z  Oct.  20-OeoOZ  Oct.  21 ,  This 
event  allows  students  of  all  cultures  to 
meet  one  another  via  Ham  Radio.  If  you 
want  to  participate,  please  drop  a  pad<et 


via  S-KABGQF  @  W9QVE  No.  If. 
"Schoot  to  Schoo/."SGnd  all  reports  to 
Westmonf  ARC,  P.O.  Box  8,  Westmoni 
IL  60559,  USA. 

OCT  21 -23 

NEW  YORK,  NY  The  "22  Crew"  will 
operate  WB2JKJ  from  the  headquarters 
of  the  Radio  club  of  Junior  High  School 
22  to  celebrate  the  12ih  anniversary 
of  the  Ciub.  and  EDUCOM.  Education 
thfu  Corrffiiunication.  Join  ttwn  on  7.238 
MHz  from  1200-1330  UTC,  then  on  to 
21.395  till  2000  UTC.  For  an  outrageous 
QSL  and  surprise  package,  write  to 
RC  of  JHS  22,  P.O.  Box  1052,  New 
York  NY  IQOm.  or  FAX  rt  to  (516)  ^4^ 
9600. 

OCT  23  25 

UNION,  KY  The  Northern  Kentucky 
ARC  wilt  operate  K4C0  1400-21 OOZ 
from  EUg  Bone  Lick  State  Park,  in  con- 
junction with  the  annual  Salt  Festival 
arnJ  The  Commonwealth  o(  Kentucky's 
Bicentennial  Celebration.  Operation  will 
be  on  40,  20.  ID  meter  phone,  and 
147.375+  iptr.  For  a  certificate,  send  a 
4x9  SASE  and  contact  number  to 
NKARC,  P.O.  Box  1062,  Covington  KY 
41012-1062. 

OCT  24-25 

mOWNSVILLE.  TX  The  South  Texas 
ARA  (STARS)  will  operate  N5CAF  OcL 
24-25  from  1500Z-2200Z  to  commemo- 
rate the  Border  Air  Fiesta  IL  sponsored 
by  the  Confederate  Air  Force's  Rio 
Grande  Valley  Wing.  Voice  operation  on 
HF  will  be  on  21330  MHz  or  28425  MHz. 
depending  on  band  oondrlions.  Contacts 
via  a  UHF  remote  link  will  be  attempted 
with  CAF  pilots  in  flyir^g  aircraft.  Listen  for 
the  CAF  B-17.  B-25,  P  51,  C-47,  etc.  For 
a  photo  QSL,  send  your  SASE  and  QSL 
to  Dr.  David  WoofweavBr  K5RAV,  2210 
S.  77  Sunshine  Strip,  Hartingen  TX 
78550. 

COOKEVILLE,  TW  The  ARS  of  Ten- 
nessee Technological  University 
(WA41JCE)  wifl  operate  an  SE  Station  In 
conjunction  wilh  the  Tennessee  Techno- 
logical University  47th  Homecoming  cele- 
bration- Operations  will  be  on  the  Gener- 
al portions  of  the  80,  40,  20,  15  and  10 
meter  bands,  and  the  Novice  portion  on 
10  meters.  For  a  certtlicate,  send  QSL 
and  a  9  X  12  SASE  to  TTARS,  Ten- 
nessee Technotogicaf  University,  Box 
52$2f  CoQkeviHe  TN  38505. 

OCT  31 

ST.  PAUL,  MN  Statton  WOAA  wlil  be  op- 
erated from  the  SL  Paul  CMc  Center,  by 
the  S,MAR.TS,  RC,  in  conjunction  with 
the  Hamfest  Minnesota  &  Computer  Ex- 
po, WOAA  will  operate  on  the  lower  25 
kHz  of  the  20  ar^  40  meter  band  ar^  on 
the  Novice  and  Tech  portion  of  the  10 
n^tef  band.  Time:  7:30  AM -3  PM  CST. 
Fof  QSL  send  SASE  lo  W0AA4iamfest 
Minnesota  &  Computer  Expo,  PM*  Box 
5^8,  Hopkins  MN  55343. 

OCT  31 -NOV  1 

BREVAI^D.  MC  The  Transylvafiia  Coun- 
ty ARC  will  operate  K4AiF  to  Celebrate 
Hallciween  from  the  DeviTs  Courthouse  tn 
Transylvania  County.  Operating  hours 
wfl  be  from  21002  Od  31-0200Z  Nov.  l. 
Frequencies:  3.B60,  7.243,  14.295, 
21.365.  28.335.  144.25.  all  SSB  and 
146.52  (FM  simplex).  For  a  certificate, 
send  a  legal  size  or  9  x  t2  BASE  to 
K4AiF.  Dick  Gustafson,  302  Wttson  Or^ 
Brevard  NC  2871Z 
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"The  beginner's  guide  to  the  exciting 
world  of  amateur  radio," 


Radio  Fun  is  packed  full  of 
information  to  help  you  get  more  fun 
out  of  amateur  radio,  Basic  "how-to"  ailicles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXingi,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You  Ml  get  equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  lo  leach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  You'll  find  it  all,  and  more,  in  the  pages  of  Radio  Fun. 

Don't  wail  another  minute.  Subsctibe  today  for  only  $12.97  for  one 
year  Thai's  12  issues  of  the  only  ham  radio  maga/.ine  that  is  geared 
especially  for  the  newcomer,  or  any  ham  who  wani^  loget  more  fun  and 
excitement  out  of  amateur  radio— /fai/io  Fan ! 
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1-800-257-2346 


I    I — ivrT^of  •  \1  issues  of  Radio  Fun    I 

LI  I  hb !  Sign  me  up  right  now!         for $12.97. 

I 


NAME 


CALL 


ADI^ESS 


CfTY 

Check 


STATE 


ZIP 


MC 


Visa 


CABDf 


EXPIRES 


Class  Licetise 


Year  licensed 


73  Subscriber 


GSTsubscriber 


CQ  Subscriber 


I 
I 

I 
I 


I 

Mail  to:  Radio  Fm.  P.O.  Box  4926.  Manchester,  NH  03 108 
I       [Or  call  800-257-2346  (in  NH  call  625-1 163),  FAX:  603*669'2835]       | 

Canada  xM  S^.OO  pliu  .70  GST    Fonrign  add  11200  mtfact.  £36.00  afrnivl    Ne1«^at4nl  fUie  %liW  Bftsk 
I     SubscripCimRftl<:SN.9^  05C    I 


^ 


fti 


\ 


73  AmatBUf  Radio  Today  •  October,  1 992    73 


Never  Say 

Continued  fmm  page  4 

cover  desigri,  advertising  am!  ad  sales, 
deafirvg  witli  prirtlerSp  how  to  handle  trBde 
sKotAfs,  make  travel  arrangen>eiits,  write 
Sliisci^ion,  renewal  and  colledion  let- 
lefS,  establish  ad  rales,  design  media 
packs,  develop  direct  sales,  deal  wiirt 
newsstands  and  distributors,  handle  ful- 
ftllment  of  subscriptions,  decide  on  publi- 
cation mB,  buy  paper,  learn  how  to  deal 
with  dishonest  compel tlion  and  their  lying 
cifQulalion  numbers,  do  cost  accounting, 
phoiography,  artwork,  halftones,  color 
separations,  and  so  on.  it's  an  endless 
teaming  experience  because  as  soof)  as 
you  get  to  be  an  expeil  on  the  subject, 
the  technology  cfianges. 

Publishing  was  mostly  done  on  she^- 
fid  presses  when  I  started  73  back  in 
1960,  The  type  was  set  on  Linotype  ma- 
chines  in  lead  slugs.  Hot  type.  Then 
came  cold  type  and  Varilypers  as  the 
printing  changed  to  phoio-oUsel  in  the 
1970s.  ISM  jumped  in  front  by  automat- 
ing their  electronic  typewriters  and  run- 
ning them  from  a  magnetic  tape — \  got 
one  of  the  first  IBM  Composers  and  got 
very  good  at  using  Jt. 

NeJii  came  Compugraphic  and  the 
Pholo  Typositor,  with  an  even  more  ad- 
vanced system.  TTial  put  IBM  out  ot  the 
lypesetting  business.  Then,  in  the  (ate 
7Qs  and  early  "BOs.  computers  made 
typesetters  more  and  more  mtellig^t.  By 
the  last  of  the  SOs  ouf  tittle  microoofnpul- 
ers  wem  powerful  ervough  to  take  over. 
Today  most  publishers  afe  using  Madn- 
tosti  desktop  computer  systems.  They 
set  the  type  and  even  lay  out  the  pages* 

This  coymn  js  being  typed  on  nry  Mac 
PowerBook  100,  a  little  laptop  computer. 
The  Tinished  editorial  comes  out  of  my 
computer  in  columns,  wilh  the  spelling 
checked,  Ihe  lines  justified  and  hyphenat- 
ed, l\  prints  out  on  my  little  desktop 
LaserWriter  jirst  as  it  will  appear  in  the 
magazine.  These  pages  are  pho- 
tographed and  from  those  negatives  the 
offset  printing  plates  are  made  to  print  the 
magazine. 

As  a  publisher  fVe  had  to  team  evecy- 
thing  aboul  Ihe  business,  f've  read 
books,  magazine  artides,  attended  worit- 
itiops,  talked  with  other  publishers  and 
so  on.  Learning  bow  to  build  newsstand 
sales  IS  not  easy.  Uke  almost  any  busi- 
ness, the  whole  system  is  infested  with 
$har$cSp  all  watting  to  screw  the  hell  out  of 
you  if  you  donT  know  what  you're  doing.  I 
doni  know  H  10%  or  207*  of  Ihe  people  in 
any  business  are  basically  crooked  or 
rot,  but  the  percentage  Is  high- 

These  days  I  give  lectures  at  colleges 
on  what  an  editor  does.  There's  much 
more  to  being  the  editor  of  a  publicatton 
than  connecting  spelling  and  grammar  on 
submjtied  articies.  An  edftor  has  to  be  t^ 
to  date  on  the  tec!if>ology  being  covered. 
The  editor  should  be  soliciting  articles— 
should  know  the  pioneers  and  movers  n 
the  field  personally.  The  editor  should 
know  the  key  advertisers  and  their  prod- 
uds.  The  editor  has  to  know  if  a  submit- 
ted article  ts  technically  conect  or  not. 
We've  seen  egregious  examples  of  edito- 
ria]  stupidity  In  the  audio  field  of  late. 

Heck,  we  saw  the  ARRL  and  OST get 


guMed  into  helping  pforrx^te  compandered 
stdeband.  The  bright  side  of  that  seems 
to  be  that  they  may  have  helped  suck 
UPS  imo  believing  that  this  lecJmology 
would  help  them  use  the  220-222  MHz 
band  for  ttieir  commuiications.  A  few  rrtiJ- 
lion  dollars  Later  and  they've  given  up. 
Snort,  chuckle.  If  UPS  had  tieen  smart 
enough  to  lake  a  look  at  wliere  oommuni- 
caiions  technology  is  headed  instead  of 
where  ft  had  been,  they'd  have  opted  for 
an  all-df glial  system. 

Even  the  Japanese  have  been  blind  to 
this,  investing  billions  in  analog  high  defi- 
nition TV.  They  may  have  beaten  the 
heck  out  of  us  in  consumer  electronics 
production,  but  they're  making  cata- 
clysmic marketing  mistakes  which  give 
Ls  all  sorts  of  opporiunit>es^a91  of  which 
we've  managed  to  miss  so  far. 

Just  took  31  the  way  Ihey  Shot  them- 
selves in  the  foot  with  their  Beta  vs.  VHS 
iMtlte,  whicti  hekJ  back  the  VCR  market 
tor  several  years.  They  managed  to 
agree  on  CDs,  so  thai  was  the  fastesi 
growing  new  consumer  etedionics  indus- 
try in  history.  Now  they're  at  rt  again  with 
their  digital  compact  cassette  (DCC)  and 
mini*disc  (MD)  technologies.  These  will 
not  only  damage  each  other,  they're  go- 
ing to  seriously  set  back  CDs  in  the  pro- 
cess. 

Any  business  you  gel  into  in  your 
spare  time  will  be  a  learning  experience 
which  will  help  free  you  from  the  fear  of 
being  out  of  work.  It's  money  in  the  bank. 
And.  of  course,  once  you  t}egjn  to  know 
your  spa^e-time  biisiness  it's  goffig  lo  ex- 
pand and  you  II  get  tt^  heck  out  of  thai 
okl  nine-to*ftver  and  never  have  to  worry 
again  about  beirig  fired.  Oh.  you'll  have  a 
new  bunch  of  worries.  And  you'll  be 
working  )  00-hour  weeks  instead  of  30  of 
so.  But  you'll  be  having  the  lime  of  your 
life.  Only  your  wife  and  kids  wltl  notice. 
Unless  of  course  you  entrap  them  In  your 
newfound  fun  and  they're  a  part  of  your 
new  business. 

I  keep  plugging  for  publishing  be- 
cause there's  such  a  tremendous  need 
for  information.  I've  a  list  of  dozens  of 
new  publications  that  are  needed.  Like 
there's  this  inventor  Ovshinski  out  in  the 
Midwest,  who  came  up  wilh  Ovonfcs 
around  20  years  ago.  He  was  on  to 
somethir>g,  tnrt  he  never  really  got  any- 
where because  there  was  no  poblicalion 
to  provide  bifomiation  on  he  Ovonic  de- 
vetopments,  You'll  see  his  !echrK>logy  in 
Ovonic  photo-electric  panels,  but  not 
much  else. 

New  technologies  desperately  need 
supporting  publications.  Any  growing  field 
needs  information  resources  to  feed  Ihe 
growth.  Pick  a  new  industry,  become  an 
experts  and  start  publishing.  Or  )ust  start 
publishing  and  then  become  an  expert, 
the  way  I  dkf  with  computers  and  digital 
audio. 

When  I  published  the  first  tssud  of 
Byte  i  dkfn't  know  squat  about  comput- 
ers. Within  a  year  I  was  lecturing  on  *em. 
Within  two  Td  started  two  more  con\puter 
magazines  and  was  putting  on  a  major 
industry  computer  show  al  the  Boston 
ComnKinwealtti  Ptef.  But  without  alt  Td 
leair^ed  aboul  pubSshing  by  starting  Am- 
ateur Radio  Fronliefs  in  my  spare  time, 
none  of  that  would  have  been  possible, 

There  isn't  one  thing  that  IVa  done 


that  anyone  else  couldn't  have  done.  1 
just  used  my  time  differently.  I  used  i1  to 
create  Ihlngs  and  to  learn,  I  do  read  a  krt. 
I  just  counted  and  I've  ^  over  50  six^ 
foot  bookcases  full  of  books  I've  read. 
Thaf  s  about  one  txjokcase  a  year  lor  the 
last  50  years.  That's  a  little  mom  than  the 
average  person  in  IWro's  Who  reads— 
ttiey  average  about  20  books  a  year.  I 
seem  to  be  njnning  more  like  10  tx>ok5  a 
month,  but  then  there  are  an  awtui  lot  of 
flings  I'm  interested  in.  My  recent  orgy  of 
reading  as  homework  for  my  report  lo  the 
Mew  Hampshire  Economic  development 
Commission  got  me  into  a  bunch  of  new 
areas. 

If  you're  even  remotely  in  danget^  of 
being  unemptoyed  as  a  result  of  charges 
in  lechnobgy  or  bisiness,  you  coukj  do 
worse  than  look  for  a  spare-time  busi- 
ness lo  start— and  use  as  a  teaming  tool. 
We  don't  need  management  layers  these 
days  when  we  have  faxes,  answering 
machines,  ceOular  phones,  BBS.  pagers* 
conferencing,  voice  mail,  Fedex.  UPS» 
computers  and  so  on.  Bustiess  is  chang- 
ing  and  we  either  change  wilh  it  or  we're 
In  for  a  cold,  hard  shock  as  we  llr>e  up  for 
those  old  unemployment  checks  and 
start  wondering  what  in  heck  happened. 

it  doesn't  make  any  difference  how 
well  you  can  do  a  fob  that  isn't  needed 
anymore.  Or  one  that  can  be  done  for 
half  the  price  or  tess  in  Mexico.  Or  one 
that  can  be  done  cheaper  and  faster  by  a 
computer.  Where  are  those  endless  rows 
of  statistk^ians  and  people  at  adding  ma- 
chines in  insurance  companies?  W#ll, 
they're  sure  not  doing  that  kind  of  work 
anymore.  So  how  secure  is  your  job?  If  il 
blows  away,  have  you  a  parachute 
ready?  Have  you  been  building  other 
^ills  and  interests? 

Amateur  radto  is  a  wonderful  spawn* 
ing  ground  for  new  ideas.  It  provides  a 
fantastic  opportunity  to  leam,  both  from 
books  and  by  doirrg.  The  early  ham  re- 
peater aficionados  easiJy  went  into  cellu- 
lar radio  and  Iwo-way  radio  sales  and 
service.  Others  jus!  blathered  and  stitl 
have  a  problem  coming  up  with  their 
membership  dues  tor  the  AHRL  every 
year.  Once  you  have  some  skills  and 
know  what  you*re  doing,  you'll  r^ever  be 
short  of  money  again.  You'll  be  abte  to 
zip  over  to  Europe  or  Asia  if  you  want. 
You'll  be  able  to  go  on  a  OXpedtton  to 
some  rare  spot.  You'll  be  able  to  buy  that 
new  ham  ng.  Any  new  ham  rig. 

MasI  order  is  ooming  along  lasl^  open- 
ing up  many  opportunilies— even  in  ama- 
teur radio.  I  started  my  first  mail  order 
business  when  ]  was  12  and  Tm  still  at  It 
with  Uncle  Wayne's,  Music/NH,  and 
things  like  that.  Mail  order  will  either 
teach  you  a  lot  about  advertising  or  pun- 
ish you  endlessly.  Youll  leam  about  using 
direct  mail,  SOO-numbers,  inventory  con- 
trol, just-tn-time  deliveries,  pricing,  off- 
shore manufacturing,  importing,  export- 
ing, wilting  ar^  des^ning  catalogs,  print- 
ing, bulk  mailing,  and  so  on.  And  youH 
start  tHJilddig  quite  a  l&rary. 

No,  as  an  entrepreneur  you  won't 
have  as  much  time  to  spend  adding  to 
Ifie  pile-ups  or  babbling  endlessty  about 
nothing  much  to  people  you  don't  know 
and  probably  won't  talk  with  again.  If  the 
shoe  fits  you  can  get  mad,  I'm  used  to 
that  and  won't  fttird. 


Sudden  Death 

There's  one  more  benefit  to  byilding 
your  skiEls.  This  has  to  do  with  your 
sense  of  se^-wodh.  PeOfTle  wfm  have  bw 
esteem,  such  as  those  who  aie  retired, 
have  a  much  higher  incidence  of  fatal 
heart  attacks.  Since  your  sense  of  worth 
helps  keep  you  alive,  perhaps  it's  worth 
an  investment  of  your  tirrve. 

It  turns  out  I  fiat  our  feeling  of  being 
useful  has  a  lot  to  do  with  our  staying 
alive.  Well,  it  makes  sense,  from  a  sur- 
vival of  the  fittest  poini  of  view.  Once  one 
is  no  longer  useful,  why  not  die? 

A  Business  Opportunity 

Okay,  ail  you  incipient  entrepreneurs, 
you've  been  pestering  me  tor  ideas  for 
new  products,  No.  il  isnl  a  ham  prod* 
ucl — not  for  the  really  big  market— but 
you  can  make  a  bam  model  thai  ou^t  to 
do  well,  even  with  the  bunch  of  frugal 
(cheap]  okl  hams  we  still  have  left  mak- 
ing a  mess  of  our  bands. 

The  kjea  for  the  product  came  out  of 
my  research  into  what's  gone  wrong  with 
our  Arr^rican  educational  system.  Mostly 
it's  an  old  socialist-oriented  system, 
based  on  the  factory  approach  to  teach- 
ing. We  need  to  admit,  even  in  education- 
al circles,  that  capitalism  has  won  over 
socialism  and  start  phasing  out  our  failed 
social  experiments^like  our  public 
schools. 

In  Japan,  where  families  am  far  more 
involved  with  their  children's  educa- 
tion and  far  less  involved  wrth  nightly 
family  hypnotk;  sessions  watching  sil- 
coms  and  balf  games  on  TV.  complete 
with  siKi>acks.  the  families  make  sure 
the  kids  understand  the  importance  of 
ediication  by  providing  each  of  their 
chiklren  with  a  desk  for  doing  their  home- 
work. 

The  product  then  is  a  kid-sized  desk, 
complete  with  the  best  lighting  for  doing 
homework.  Make  il  sturdy,  not  out  of 
cardboard.  Give  it  places  to  keep  things. 
Make  il  deliverable  knocked-down,  but 
simple  to  assemble. 

With  the  increased  parental  interesl 
in  hewing  ttie^r  kids  do  well  in  school,  you 
should  have  one  heck  of  a  market  for 
these  and  sell  'em  by  the  zillions. 

The  ham  vefSkxi  should  be  designed 
to  fit  toda/s  miniature  rigs,  not  ttie  kluges 
of  yesterday.  You  don't  need  (or  even 
wani)  space  for  the  linear— ttiat  shoukl 
be  kept  far  enough  away  from  the  operat- 
ing p»osition  so  ihai  the  60  Hz  magnetic 
field  from  the  power  transformer  isn't 
messing  with  your  few  remaining  func- 
tional brain  or  other  ceils.  Our  cetls  tend 
to  self-destruct  around  strong  magnetic 
fields. 

On  the  ham  model  I'd  slant  the  desk* 
top  to  alfow  the  face  of  the  rig  to  be 
easily  accessible — and  leave  room  in 
the  back  lor  the  cables.  You  need  room 
for  a  packet  unit,  plus  a  Shelf  for  a  com- 
puter. 

But  the  parent  market  is  the  b^  one. 
Every  kid  should  have  a  well-lit.  dedicat- 
ed study  desk  and  a  quiet  place  to  use 
It.  Now,  can  you  bring  in  the  ecxmomy 
model  for  under  St  00  retail?  Plus  ship- 
ping, of  coufse.  The  delude  rrxxjel,  with 
drawers  and  shefves,  should  do  well  at 
around  $299,  And  a  matching  comfort- 
able chair  for  an  extra  $49? 
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Are  You  Mad  Yet? 

With  the  ARRL  doing  fivery  b\\  as 
good  3  job  of  running  amateur  radfo  as 
Bush  is  Presidenting  our  country,  our 
hobby,  as  well  as  our  co unify,  is  in  the 
soup.  The  bad  guys  have  taken  over 
Congress  and  are  running  !he  country 
tike  a  Western  town  in  the  hands  of  the 
saloon  owner.  The  adminlstralion  hasnl 
the  guts  1o  do  anything.  And  ifm  closest 
Hiing  weVe  got  to  a  masked  man  lo  heip 
us  out  ES  PeroL  fn  amateur  radio  the  bad 
guys  have  conlrol  of  20m  and  75m,  and  a 
good  foothofd  on  2.  No  masked  man 
there  either  And  certainly  no  orw  in  con- 
IroL  Piease  let  me  know  when  you're 
mad  enough  to  actually  do  something 
about  4tf 

I  was  just  reading  the  FCC  docket 
having  to  do  with  relaxing  our  non-com- 
mercial regulations.  I  got  a  huge  laugh 
when  i  read,  *The  League  states  that  its 
suggested  amendment  would  not  subject 
the  service  to  e?(pkiltatJon  because  the 
self -regulating  character  of  the  service 
woukf  pfovide  tt^  proper  checks  and  bat- 
ances'  What  dream  world  were  they  in 
when  they  wrote  thai  bunch  of  hooey? 
Self- regu fating 7  Har-de-har*har  Seff* un- 
regulated Is  a  more  apt  way  to  put  it,  Ob- 
viously no  one  at  the  League  has  turned 
on  a  receiver  in  years,  nor  have  I  hey, 
from  any  indicatton  I  can  see  reflected  in 
Q$T,  been  even  opening  their  maiL 
We're  as  self-regutatir^g  as  the  New  Yohc 
City  ghettos. 

They  did  a  film  on  the  conversion,  dur- 
Ing  the  last  two  or  three  years,  of  Manch- 
ester, New  Hampshire,  from  a  relatively 
crime-free  cily,  to  one  of  crack  houses 
and  prostitutes,  with  tire  police  apparently 
WBble  10  stem  the  tkje.  As  in  many  other 
cittes  where  this  change  has  taken  pfcace, 
the  local  citizens  have  mostly  fled  to  ths 
suburt>s.  But  a  few  have  refused  to  be 
cowed.  They're  fighting  back.  They're 
writfng  down  the  license  plates  of  John's 
cars.  They're  setting  up  neighborhood 
action  groups — and  they're  having  some 
success. 

IVe  been  hassUng  the  ARRL  for  sev* 
eral  years  now  to  organize  a  self-policing 
system  which  wouid  help  clean  out  the 
garbage  on  our  bands.  Well,  obviously 
they  aren't  going  to  do  anything,  so  it's  up 
to  you.  We  need  to  form  some  posses  to 
go  after  our  bad  guys.  And  I'm  not  talklr>g 
aDout  fust  documeniing  their  evils  and 
turning  the  dossier  over  to  the  FCC  for 
actioft.  rm  talking  alxKit  us  dof>g  the  ac 
tion. 

We  need  to  pinpoint  the  bad  guys. 
Fine,  iet's  start  by  setting  up  a  high  fre- 
quency diredion  finding  network.  From 
there  we  can  get  local  groups  to  find  out 
e)cactly  who  Is  trashing  us.  Once  we 
know  that  it's  time  to  get  the  posse  to- 
gether and  vtsit  the  low  iife  en  mass.  This 
will  have  an  effect  90%  of  the  time. 

But  suppose  it  doesn't,  then  what? 
Hey  you've  just  begun  to  fight.  iHow 
about  a  littte  neighborhood  newsletter  de- 
livered to  aH  his  neighbors,  telling  them 
what  he's  been  doing?  This  will  put  pres- 
sure on  htfn  through  his  family.  How  hard 
caiT  I  lie  to  find  out  where  he  works? 

I'll  tell  you  this,  if  I  ifved  in  the  cdy  and 
prostitutes  staned  setting  up  business 
near  me  I'd  be  out  there  with  my  camera, 
snapping  pictures  of  every  car  that 


stopped  to  talk  with  ihem.  l"d  gel  thetf 
home  address  from  the  diy  records  and 
send  a  picture  to  their  wcves  to  let  them 
know  what  their  husband's  doing.  I  might 
even  print  the  pictures  on  postcards. 
Snicker. 

Vou  femembef  when  people  would 
t^ce  youf  pk:turB  walking  along  the  street 
and  then  hand  you  a  card  leliing  you 
where  you  couW  get  a  copy?  I  wooder  if 
the  Johns  might  want  to  spend  S20  for  a 
photo  of  them  talking  with  a  prostitute 
from  their  car?  You  might  be  abie  to  gen- 
erate a  very  good  business  that  way- 
make  several  hundred  dollars  a  day.  If 
they  doni  pay  (he  S20  their  wife'll  get  the 
pfcture.  It's  my  enlrepreneuhal  twist  of 
mlnd^i  can't  help  it.  Why  not  make  a 
b«ck  and  do  good  at  the  same  time?  if 
they  can  afford  $50  for  the  prostitute, 
they've  got  an  extra  $20  for  you. 

Anyway,  there's  plenty  we  can  do  to 
dean  up  our  bands— but  we  have  to  want 
to  enough  to  make  the  effort.  We  have  to 
care.  I  think  it's  dear  to  even  the  most 
fu2zy-min<3ed  hams  thai  the  ARRL  isnl 
going  to  do  squat^and  we  know  the 
FCC  would  rather  Just  ctose  down  the 
bands  than  spend  the  money  lo  police 
them,  It'd  be  cheaper— and  then  they 
could  auction  them  off  and  put  a  few  bil- 
lion into  the  treasury  for  Congress  lo 
send  to  some  (ousy  dk^atof.  or  to  buikJ 
useless  dams.  They  spent  a  few  mil 
building  a  totally  unneecfed  dam  in  Peta-- 
borough,  courtesy  of  the  poiilk:al  ckMit  of 
Senator  Cotton  a  few  years  bacH,  Great 
pork  project.  Buncha  crooks. 

It's  ali  up  to  you.  tVe  explained  how 
you  can  reclaim  our  bands  from  the  ban* 
di!s>  but  you've  got  to  stop  grotising  and 
actually  do  something.  The  meek  do  not 
seem  to  be  making  much  progress  in  ir^ 
heriting  the  earth.  TheyVe  more  givrrrg 
grouiKl. 

How  The  Brain  Works 

It  might  be  closer  to  entitle  this  piece 
"Why  we're  all  craiy.'  That's  more  the 
rronnaJ  jourrialistic  style-^o  for  people^s 
atlenlion.  Welt,  it  works  for  the  National 
Enquirer,  nghf? 

Ttxjugh  we  tend  to  constantly  kMk  for 
similarities  in  people — things  wrih  which 
we  are  familiar— we  have  to  admit  that 
everyone  ts  {different.  Some  are  a  lot  dif- 
ferent, some  just  a  itttie.  Those  who  are  a 


wtiote  tot  dlffererit  we  label  as  crazy.  But 
ITs  all  just  a  matter  of  degree. 

And  that  raises  the  question,  how 
come  everyone  is  so  different?  And  when 
someone  gels  too  different  Is  there  any- 
thing we  can  do  about  Jt?  Or  do  we  have 
to  kx:k  'em  up  and  do  our  ttest  noi  to  be 
bothered?  Of  course  once  we  understand 
why  people  are  different,  that'll  presum* 
ably  help  us  not  only  repair  those  who 
afe  the  most  screwed  up  (different),  but 
might  also  help  anyone  with  a  less  than 
Optimum  response  to  things. 

To  understand  how  our  mind  works 
we  have  to  start  with  some  very  basic 
oor^cepts.  Also.  I  hope  the  concept  that 
the  mhd  arid  body  are  parts  of  the  same 
organism  and  cani  r^ly  be  considered 
separately  woni  strain  yott.  When  I  refer 
to  the  mind,  that's  shorthand  (or 
mlnd^ra  in/body. 

Law  One 

All  living  things  obey  one  universal 
law,  the  law  ot  self-preservalion.  tt's  a 
good  bask;  law  and  the  one  from  which 
ttiie  other  natural  laws  developed.  Ortce 
you  have  that  one  law,  the  others  are  in- 
evitable—such as  survival  of  yourself 
through  your  children — ^and  the  survival 
of  ali  living  things  through  nature i  selec- 
tk>n  and  the  survival  of  the  fittest. 

Now,  if  you  were  going  to  design  a  Irv- 
ing thing  of  any  kir>d,  you'd  build  in  the 
self-presefvatioo  law  as  part  of  the  most 
fundamental  programmfng.  You'd  hard 
wire  thai  into  the  computer  system.  Com- 
puter system?  Weil,  all  Jiving  things  seem 
to  be  able  to  be  aware  of  other  living 
things  and  mad  to  them,  from  amoebas 
to  trees — even  most  people.  That  calls 
for  sonrte  kind  of  intelligence  that  we  donl 
see  in  a  rock— or  on  14.313  kHz.  So  let's, 
for  simplicity's  sake,  compare  whatever 
living  things  use  to  be  aware  of  other 
things  and  react  to  them  to  a  computer, 
iril  greatly  simplify  my  job  of  explaining 
how  peopie  work-  if  you  understand 
about  programming  computers,  that 
won't  hurt  either.  That  means  under- 
standing about  hard-wired  instructions, 
machine  lar^uage.  and  so  on. 

So  Eel's  start  l>y  comparing  our  brain 
to  a  computer  And  that*s  mostly  what  it 
Is.  No,  it  isn't  digital.  We're  just  beginning 
to  discover  how  the  fool  thing  really 
works.  We  have  discovered  that  it's  aw- 
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fully  oompficated,  bul  we  haver^l  even  to* 
cated  exactly  where  memories  are  stored 
or  in  what  way  they're  stored.  We  know* 
but  don't  like  to  admit,  that  not  aii  brains 
are  equal  at  birth.  There's  a  little  matter 
of  genetic  design,  with  everyone  being  a 
little  different.  That  *all  men  are  created 
equar  stuff  ts  bakiney  and  gets  reason- 
chal termed  peopie  into  aD  kinds  of  tmu- 
M.  Some  people  start  out  with  better 
brains. 

Atas,  by  the  time  the  kid  gels 
squeezed  out  into  the  worid  some  nine 
months  later,  the  environment  has  al- 
ready had  a  good  (or  bad)  head  start  on 
programming.  Now.  ii  you  use  common 
sense  (whatever  that  is),  or  understarxl 
computers,  you  know  that  the  earlier  the 
programming,  the  more  influence  rt  has 
on  the  end  at>ility  of  the  computer  to  func* 
tfon  effective iy.  Weil,  you're  going  to  hate 
the  concept,  but  that's  the  way  II  is  with 
kkds.  That  nine  months  sloshing  around, 
getting  occasionai  poundings  from  dada 
as  he  sees  how  close  lo  birth  tie  can  con- 
tffiue  sex  with  mommy,  and  other  discom- 
kx^B,  all  are  programmed  into  the  devel* 
oping  computer  system. 

Yes.  that  little  fetus  can  hear  what  s 
going  on.  No,  it  can1  Ihlnk  yet.  But  it  can 
and  does  react  to  noises,  drugs,  and  oth- 
er disturbances.  The  real  downer  is  that 
littte  Icky  in  there  is  busy  recordir>g  a  to! 
of  that  noise — and  that  indudes  voices. 
Ask  me  how  come  the  fetus  does  some- 
thing like  that, 

t^t's  go  back  to  Law  One.  self-preser- 
vation. Well,  if  a  living  thing  is  going  to 
preserve  itself  it  has  to  avoid  getting 
killed.  Make  sense?  And  what  helps  liv- 
ing things  avokf  death?  Senses.  Like  for 
instance  pain.  We  have  a  buiii^n  pain 
sensing  system  to  protect  us  fcom  huiling 
ourselves.  We  go  to  rather  great  lengths 
to  avoid  pain  because  that's  equated  with 
non-survival  on  a  very  basic  ievei. 

Mow  here's  where  things  get  screwed 
up.  The  basic  idea  is  a  good  one.  The 
stove  Is  hot  and  you  gel  burned  if  you 
touch  it.  So  you  quickly  learn  to  keep 
your  wandering  fingers  off  stoves  -  You 
avokl  the  pain — and  that  helps  you  keep 
10  operating  fingers— at  least  unfit  you 
take  shop  and  are  inattentive  for  a  mo- 
menf. 

The  hard- wined  programs  In  our  com- 
puters have  an  instruction  which  says 
that  when  we  feel  pain  we  equate  that 
pain  to  our  other  percept ics.  This  is  a 
way  to  help  us  avoid  the  pain  a  second 
time.  So  if  we  see  a  stove  or  hear  a  ket- 
tle, or  whatever,  we  don1  have  to  con- 
sciously consider  whether  to  draw  back 
those  fingers  or  not,  we  get  'em  the  hell 
out  of  there  fast  and  thjnk  about  it  later 
This  doesn't  happen  on  a  conscious  lev- 
el, ti's  sybconscious.  Well,  the  difference 
in  time  between  the  two  functions  can 
save  your  l^e,  so  that's  a  good  basic  pro* 
gram. 

The  pain  sets  up  this  sort  of  look-up 
table  in  the  subconscious  mind  which  has 
a  little  bunch  of  neurons  equaling  the 
percept l(^  registered  at  the  time  of  pain. 
This  is  not  a  thinking  opera!k>n,  it's  entire- 
ly automatic-  Alas,  as  Congress  has 
proven  to  us  erxJiesslyr  even  the  best  of 
laws  tend  to  have  bad  consequences. 
And  this  basic  response  has  some  tenv 
ble  consequences.  The  basic  idea 
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probabty  works  fkUd  forfrms  and  amoe- 
bas.  but  by  Ui©  time  its  applied  to  hu- 
mans if  s  in  need  of  some  serious  upda^ 
ing,  Biii  changing  a  basic  law  is  far  more 
dWicuft  than  tinkering  witi  the  Constttu- 
tion — like  trying  to  pass  a  taw  preventing 
Congress  from  spending  more  money 
Ihan  we  have. 

The  problem  is  that  it  doesn't  take 
long  before  there  are  thousands  of  these 
memory  circuits,  all  warning  us  to  avoid 
sounds,  sights,  feelings,  and  so  on. 
Then  tens  of  thousands.  Yes.  it's  possh 
b)e  to  go  into  the  mind  ami  erase  these 
fool  equation  circuits  and  when  we  db 
Ihe  person's  IQ  zooms  ujjwards  as  moie 
and  nrare  ol  the  mind  is  available  for 
thinlctng  and  no  longer  tied  up  with  all 
that  garbage. 

The  basic  instruction  says  we're  to 
avoid  pain  because  pain  can  lead  to 
death.  Maybe  you've  noticed— all  pain 
Isn't  physical,  We  suffer  emotional  pam 
too.  And  yes,  the  brain  treats  emotional 
pain  exactly  the  same  way  it  treats  phys* 
icai  pain— ct  sets  yp  a  cirKirt  with  a^  ttie 
pen::epti05  dutifully  recorded  thai  went 
titii  the  pain. 

Does  all  this  make  good  sense''  And 
now  can  you  see  why,  with  subcon- 
scious messages  to  avoid  this  and  to 
avoid  thai,  we  are  so  irrational?  Thai's 
the  way  weVe  been  programmed.  We 
don't  know  why  we  are  uncomfortable 
when  we  hear  a  certain  sound.  We  don't 
have  a  clue  that  a  sound  pattern  can 
trigger  our  reacUons.  Sound  pattern?  Do 
I  moan  like  the  pattern  of  some  words? 
Bet  your  bippy  I  do. 

So  lefs  go  back  to  thai  fetus  record- 
ing sounds  when  it  registers  pain.  It's 
like  a  tape  recording.  There's  m  umter- 
standing  ol  what  the  soynd  paltern 
means.  That  comes  later,  and  stiti  on  a 
subconscious  level,  where  the  sounds 
still  have  no  way  to  be  translated  into  a 
consciously  understood  meaning.  But, 
whooey,  can  they  have  an  impact  on  our 
lives  [ 

Hypnotism 

If  you  know  much  about  hypnotism 
you  know  Uiat  people  can  be  made  lo  do 
Ihm^  tJiey  woukJnl  nomialty  be  abte  lo 
do^-and  then  later  have  no  reed  lection 
of  doii^  them.  Yoj  <^n  tell  a  hypnotised 
person  thai  when  they  wake  up  they  will 
not  be  abEe  to  see  a  certain  person  in  the 
room.  And  they  won't. 

You  can  tell  them  that  when  they've 
been  brought  out  of  the  trance  they'll 
take  oft  their  jacket  when  you  touch  your 
sleeve— and  put  if  on  again  when  you 
touch  youf  IhroaL  You  wake  them  up 
and  ttieyll  be  taking  o$!  their  jacket  and 
putting  il  back  on  a  dozen  times,  each 
time  coming  up  with  what  is  lo  them  a 
rational  reason  lof  it  Afler  a  white  if  I  fi- 
nally t>ecome  apparent,  even  lo  them, 
that  something's  amiss.  Bui  meanwhile 
they  will  sincerely  explain  their  actions 
and  believe  what  they  are  saying. 

The  subconscious  works  that  way. 
The  sorry  fact  is  that  we  canl  believe 
our  own  conscious  minds.  We're  con- 
stantly lying  to  ourselves  and  others. 
This  has  a  tot  to  do  with  why  none  of  to- 
day's psychotherapy  has  much  of  ari  ef- 
tect  in  changing  people.  We  don't  con- 
sciously lie,  bul  on  tf>e  subconscioys  lev- 
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el  the  tying  is  endemic  as  these  protec- 
Hve  pain  avoidance  circuits  kid^  in  and 
out 

Ttte  Good  Hews 

Yes.  it's  possible  to  help  others  to 
erase  those  darned  pain  avoidance 
memory  circuits,  I  know  how  to  do  it  and 
I'm  very  good  at  it.  It  takes  a  little  prac- 
tice— practice  and  a  solid  understanding 
of  what  you're  doing.  No,  you  can't  do 
anything  to  help  yourself— It's  that  con- 
scious mind  of  yours,  which  will  protect 
you  until  your  death.  The  theiiptet  has  to 
bypass  the  consciofjs  mind  Bn6  work  en- 
tirely with  the  subcOfisckKis— which  for- 
tunatety  is  simple  lo  do. 

Hie  B&A  fi^ws 

As  far  as  I  tcnow,  no  one  is  available 
anywere  who  knows  how  to  do  this. 
There  used  to  be  a  few  people  who  were 
very  good  at  it ^  but  most  of  'em  are  dead 
now— and  Tm  not  looking  so  good  my- 
self. The  other  bad  news  aspect  of  this  is 
that  once  you  undecstaod  how  to  repair 
screwed  up  brains,  you  also  have  a  key 
to  use  your  knowledge  for  evil.  One 
chap,  who  t  Knew  quite  welt,  did  this  and 
made  billions. 

Wow,  billions!  Does  that  get  your  en- 
vy working?  I  think  that's  one  of  my 
problems.  I  haven't  any  envy.  I  can't 
think  of  anyone  in  the  world  that  I  envy— 
or  ttiat  I  even  remember  envying.  \  know 
a  bunch  of  multi-millionaires  and  even  a 
billlonaire^  I  wouldn't  swap  with  any  of 
'em. 

Yes.  1  can  tea  you  how  to  help  others 
wttli  psychological  problems.  But  you'll 
find  the  same  Uiing  i  did.  Peopte'S  con- 
scious  minds  are  so  protecllve  that 
theyl  do  almost  anything  lo  avoid  lean- 
ing out  the  circuits  tl>at  are  screwing 
them  up.  They  11  take  off  and  put  on  their 
jackets  for  years,  coming  up  with  fresh 
excuses  each  time — excuses  they  really 
believe.  And  they'll  get  into  lousy  rela- 
ttonshEps,  act  irrationally,  and  make  a 
mess  of  their  lives  and  those  around 
them.  But  get  hkGip?  Har-de-har.  trs  tie 
same  with  drug  addicts  who  are  the  last 
to  admit  their  addiction — to  cfacK,  nieo- 
Ime,  ak:Qho4. 

So  rm  r^ot  sure  why  you'd  want  to 
bother  leamtng  how  to  help  people  wfien 
so  lew  are  williT>9  to  be  helped.  And  you 
can't  help  yourself.  Of  course^  if  you 
work  with  someone  else,  yoti  can  nelp 
each  other,  which  works  out  well.  The 
problem  with  that  is  that  you  canl  ever 
work  with  someone  who  is  afraid  of  what 
you'll  think.  This  erects  a  wall.  II  really 
t^as  to  be  a  stranger  to  work  welL  And 
once  you  get  lamiltar  with  the  process 
you  can  go  in  there  and  dean  out  whote 
messes  of  avotdar>ce  drcuHs  in  short  or* 
der  Yoii  can  actually  help  100%  of  the 
people  you  work  wilh  and  do  in  hours 
what  other  therapies  only  hope  to  do  in 
months  or  years. 

[  ve  helped  well  over  a  hundred  differ- 
ent people  so  far^  so  I  have  sorT>e  inter- 
esting anecdotes.  No,  I  haven't  time  to 
go  back  into  that  business,  so  don't  ask. 
But  I  will  say  that  very  few  chronic  ill- 
nesses are  unavoidabte.  Every  illness 
has  a  psychological  component— an 
easily  found  and  erased  component — 
on(^  yoii  know  how. 


E^cplaining  how  to  repair  the  mind 
iSO'l  as  easy  as  explaining  how  rt  worlcs 
and  how  it  gets  so  screwed  up*  so  it'll 
take  a  good  deal  of  whining  and  com* 
ptaining  to  get  me  back  to  my  word  pro- 
cessor to  tackle  that  topic.  I  expect  ni 
get  a  lot  more  "t  don't  aJways  agree  with 
you"  baloney.  As  soon  as  you've  done 
as  much  research  on  the  subject  as  I 
have  I'll  respect  your  opinions— if  you 
can  back  em  up  with  facts  or  experi* 
mental  data  that  is  repealable— whfcb  I 
can.  My  concept  ot  how  the  mind  works 
not  only  makes  sense,  but  once  you  un- 
derstand the  concept,  you  can  see  why  it 
has  to  be  that  way.  It  explains  ever^hing 
we  see  happening,  with  no  loose  eiids  or 
arwrnalies. 

Those  Crowded  Bands 

What's  all  this  phony- baloney  about 
us  needing  more  hams  when  our  bands 
are  so  crowded  that  making  unlnter- 
fered-with  contacts  is  almost  impossi^ 
ble?  SurOp  I  get  letters  from  readers  all 
the  time»  demanding  that  I  slop,  already, 
with  my  endless  push  to  attract  more 
hams  to  our  hotoby.  We  just  havenl  any 
more  room  for  them! 

Mbed.  this  has  been  an  A1HRL  direc- 
tor beef  for  tiie  last  AQ  years.  My  com^ 
plaining  readers  have  apparently  con* 
vinced  themselves  that  I'm  pushing  for 
more  hams  so  HI  have  more  subscribers 
to  73  and  make  more  money.  Wellf  per- 
haps the  director  mind-aet  explains  why 
the  League  has  done  almost  nothing  to 
attract  moie  youngsters,  despite  endless 
promises.  Oh.  oh.  there  goes  Wayne 
trashing  tf>e  League  again!  Trashing?  I 
suppose  saying  the  truth  is  considered 
trashing,  partk:ularly  by  people  who  don't 
want  that  truth  known,  or  at  least  don1 
want  to  face  1 

So  let's  take  a  look  at  our  bands,  just 
to  get  some  perspective  on  how  crowd- 
ed they  really  are.  Should  I  start  at  the 
high  end,  or  the  low?  If  I  start  high  t'll 
lose  your  attention  fast  since  we  have  so 
many  totally  unused  megahertz  up  theret 
so  tet's  begin  with  iSOm.  Here  we  have 
a  200  kHz  chunk  from  1800-2000  kHz, 
Of  course  I  can  remember  from  when 
Hit  phone  band  went  from  180D-2050, 
and  every  kc  was  packed  so&j  with  Ah^ 
signals  every  evening.  The  CW  band 
went  down  to  1715,  but  had  little  activity. 

Lor  an  has  so  chopped  up  the  band 
that  It's  never  been  very  popular  In 
the  last  50  years.  Satellite  positioning 
technology  will  eventually  clean  out  the 
old  Loran  garbage  and  leave  us  with  a 
clean  band.  I  ve  made  occasional  forays 
down  to  160m,  but  I've  generally  gotten 
discouraged  by  the  noise,  I'd  be  interest- 
ed to  hear  from  I60m  denizens  about 
how  serious  the  QRM  problems  are 
these  days — and  how  much  the  Loran 
noise  has  abated.  Is  QRM  a  major  prob- 
lem? 

That  brings  us  to  BOm,  where  we 
have  some  CW  traffic  nets,  a  cluster  of 
Novice  CW,  Canadian  phones,  and  then 
a  horrendous  mess  we  call  our  75m 
phone  band.  There's  a  small,  hardy 
group  Of  75m  DXers  who  haunt  the  ksw- 
er  end  of  the  pfione  band,  trying  to  sift 
weak  DX  signals  through  the  Canadians. 
I  used  to  have  fun  doing  thaL  often  luring 
European  and  African  ops  down  to  75m 


from  a  20m  contact  I'll  never  forget  the 
excffement  when  I  was  talkiog  on  20m  to 
my  home  station  while  visiting  Central 
Australia  (VK3ATN)  and  we  went  down 
to  75m  and  there  was  my  W2NS0/1  sig- 
nal, roaring  in  5-&+.  Wowt 

75m  is  fairfy  crowded,  but  fortunately 
most  of  the  activity  is  stacked  up  into 
round  tables,  so  around  80%  or  so  of  the 
ops  are  listening  at  any  one  time.  Any 
time  you  get  fed  up  with  the  QRM  In  the 
phone  part  of  the  t>and  you  can  plug  in  a 
computer  and  move  down  for  some  nice 
high-speed  CW  or  RTTY  round  tabl^  in 
the  more  open  parts  of  the  band. 

40m.  Sigh.  I  gave  up  even  trying  on 
40m  a  ki^ng  time  ago.  How  atx>ut  some 
aficionados  reporting  on  40m  today? 
Where's  the  DX  action  on  CW?  Where 
are  the  traffic  nets?  RTTY?  Slow-scan? 
Yes.  I  know  where  the  phone  band  is— 
up  there  in  that  shortwave  broadcasting 
cacophony. 

Then  there's  the  10.100^10.150  kHz 
band,  50  kHz.  Much  QRM  there?  Maybe 
I  should  staff  a  series  of  weekJy  30m 
contests^  wilh  separate  awards  for  CW, 
HTTY  ar>d  packet?  Heh. 

20m.  Ha!  Yes,  the  phone  barwJ  is  of- 
len  a  mess,  There  are  tt^  Canadians, 
then  the  DXers.  then  slow-scan,  then 
some  nets,  then  comes  the  K1MAN  and 
KV4FZ  sewers.  Below  the  Canadian 
phones  you'll  find  RTTY  and  high-speed 
computerized  CW  and  some  wide  open 
spaces  where  CW  fans  are  able  to  work 
DX  with  very  litUe  QRM. 

The  18.068-ie.l68  kHz  band,  if  any* 
one  has  been  able  to  find  iL  is  another 
ITU  band  for  CW  fans.  What's  doing 
there? 

15m  keeps  fairfy  busy  these  days,  but 
I  don't  think  we"fe  going  to  hear  much 
oOmplaJning  about  QRM. 

The  sun  spots  have  been  keeping 
10m  busy,  but  it's  nothing  like  the  old 
days.  I  remember  back  in  1946  when  10 
was  packed  solid  with  AM  signals  when- 
ever it  was  open.  28.5-29.0  was  kilowatt 
alley,  is  anybody  complaining  about 
QRM  on  10  these  days?  I  suspect  we 
ooukJ  quintuple  the  activiiy  without  cai^ 
ing  too  much  aggravatbn. 

Six  meters  was  once  packed  witti 
Techs  between  53-52  MHz.  but  that  was 
before  repeaters  sucked  'em  all  to  2m  In 
1970.  There's  not  a  lot  doing  on  6  these 
days. 

Twenty  years  ago  the  move  to  re- 
peaters on  2m  was  new  technology. 
Since  then  we've  remamed  tech  no  logi- 
cally frozen.  The  rest  ot  the  world  is 
moving  to  digital  voice,  but  we're  still 
hanging  on  to  NFM  whk^h,  by  the  way.  I 
helped  pioneer  back  in  1946.  After  46 
years  If  s  almost  time  to  start  thinking  of 
moving  ahead  in  technology.  8ut  tl^en 
we  have  a  kit  of  okJ-timers  who  are  stMl 
hung  up  in  the  1930s  with  CW—appai^ 
entty  unaware  that  amateur  radio  Is  the 
only  service  left  using  this  molasses 
mode- 

As  I  travel  around  the  country  I  check 
into  every  repeater  I  can  reach,  asking  if 
there's  anyone  around.  There  rarely  Is, 
From  what  Tve  seen,  95%  of  our  re- 
peaters could  be  shut  down  and  no  one 
woukl  real^  notice.  Most  of  'em  seem  lo 
be  exercises  in  ego  extension,  rKJt  oom- 
municatjons  systems  with  any  reat  pur> 


pose.  Heck.  I've  got  one  myself  which  I  itoubT  Tve  used 
once  in  tl>e  iast  six  monttts.  It  serves  greater  Hancock, 
NH. 

We  could  free  up  90%  of  the  2m  t^and  if  we  stacked 
all  of  our  ufiused  or  seldom-used  repeaters  on  one 
channel,  $q  don't  whine  to  me  about  2m  l?eing  full. 
Balderdash. 

Then  comes  our  220  band — the  one  the  FCC  sliced 
40%  off  o(  for  UPS,  and  which  it  now  is  beginning  to 
look  as  If  they're  not  going  to  need.  Weil,  I  warned  'em 
about  how  useless  compandemd  sideband  wouEd  be, 
but  they  had  to  find  out  for  themselves,  no  doubl  at 
gneat  cost.  DIgltaT  is  the  way  to  go,  not  SSB.  We'll  soon 
be  seeing  all  of  our  FM  broadcast  stations  going  digital. 
I  can  remember  wlien  hams  were  the  pbneers  in  any 
new  tectinology,  not  tbe  ve^  last  to  change.  What  a 
comedown  for  us.  Despite  out  cries  of  anguish  over 
losing  part  of  220,  ttie  fact  is  we  used  very  little  of  it  for 
anything  practical. 

450?  T?)is  is  used  mostly  for  repeater  links  and  a 
few  remote  base  stations.  There's  littEe  on  450  that 
couidn'i  be  moved  to  a  higher  band.  Indeed,  if  we 
moved  ali  of  the  repeater  links  to  10  GHz,  we  could  pu1 
almost  all  of  'em  on  one  single  frequency  with  direc- 
tional antennas  and  not  have  any  Inteilerence  ttetween 

Well  probably  lose  900  MHz  through  a  lack  of  use. 
And  frcvn  there  on  up  we've  littte  Qoing.  We  do  some 
moo<U)ounc8  at  rare  inlen/als  on  the  high  eiKl  of  1200 
MH2.  How  many  of  you  even  nolioed  when  lt>e  FCC 
took  away  25  MHz  of  this  band?  The  2.3  and  3.3  GHz 
bands  are  empty,  a  l^ew  years  ago  Chuck  Martin  KOll 
put  together  a  couple  simple  10  GHz  transceivers- 
tenth- watt  jobs.  With  these  we  made  contacts  between 
IMew  Hampshire  and  alt  six  IMew  England  slates,  plus 
New  York,  it  was  fun  and  It  showed  what  couid  be  done 
on  tills  band  with  inexpensive  gear,  l^o  contact  was  un- 
der 50  miles  and  one  was  weli  over  100  miles! 

If  we  encourage  new  hams  to  start  playing  with  our 
rrictiowave  bands  they'll  have  fun  and  we'll  have  a  tDel- 
ter  chance  at  defending  our  right  to  these  bands,  wtich 
wo4i*d  be  worth  bii lions  if  they  deckjed  to  auction  them 
off.  We  need  some  kits  to  help  yoitngsters  get  start- 
ed—and we  need  a  kM  of  artictes  tellmg  'em  how  to  go 
about  it 

As  a  side  note,  Chuck  and  I  had  so  much  success 
on  10  GHz  that  Chuck  wanted  to  try  the  same  stunt  on 
24  GHz.  UnfortunatQly,  the  parts  to  do  this  had  to  come 
from  Microwave  Associates  and  a  ham  there  stopped 
the  process.  He  was  an  ARRL  stalwart  and  didni  want 
to  see  73  get  credit  for  the  pioneering.  The  result  was 
that  no  one  has  ever  done  it.  \  hope  Freddie  is  happy 
with  himself  and  his  great  contribution  to  amateur 
radb. 

The  sorry  fact  is  that  only  a  tmy  percentage  of  our 
assigned  bands  are  beir^  used.  20m  is  packed.  But 
tHen  when  I  started  in  the  hobby  in  193B  20m  was 
packed.  Nothing  has  changed.  75m  is  packed,  II  was 
packed  tn  1936  too.  That  hasn't  changed  either.  In 
those  days  10m  was  the  microwave  band^  with  Just  a 
few  daring  pioneers  working  at  getting  it  active.  The 
first  ham  I  ever  visited,  Harry  Stevenson  WiCUN.  from 
my  home  town  in  New  Hampshire,  was  pioneering  that 
band  back  in  1935. 

We  have  10  times  as  many  hams  now  as  we  did  50 
years  ago  and.  as  far  as  t  can  see,  20m  and  75m 
arent  any  the  worse  off^  As  we  get  mora  hams  they 
tend  to  move  lo  the  bands  wtiere  crowding  isn't  as  seri- 
ous. So,  even  if  we  have  10  times  the  number  of  hams 
that  we  do  today  (which  I  think  we  shoukj).  20m  isn't 
going  to  get  worse.  As  a  matter  of  fact,  a  little  added 
pressure  and  an  influx  of  young  experimenters  might 
just  help  us  develop  some  new  modes  which  would  al- 
low us  to  sandwich  in  10  to  100  tirrres  as  many  stations 
In  our  same  bands,  and  probably  with  a  lot  less  inter- 
ference. 

As  we  go  digital*  oomp^ie  willi  compression  algo- 
rithms, and  probably  with  tJme  drvisk>n  multiplex,  wel 
be  entering  a  wtiote  fiew  woftd  for  SSBers  to  try  and 
jam. 
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tew  Technology  (patented}  converts  any  VHF  or  UHf  FM  receiver  into  a  sensitive  Doppler  Shift  radio 
direction  finder.  Simply  plug  into  feceivefs  antenna  and  external  speaker  jaclcs.  Models  available 
with  computfif  interface,  syrithesiied  speecfi,  fixed  site  or  mobile  -  50  MHz  to  1  GHz.  Call  or  mM 
fordetaiis. 
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Packet  +  AMTOR  =  FACTOR!!    ^ 

FACTOR  is  a  new  ARQ  radioteJcLym'  mcKl^  developed    pan^  full  calki^  $up|xiri^  and  better  error  dctficsion  of 

iti  Germany-  The  proCocoi  has  been  ac^scribed  in  CQ-DL    packets 

ami  OEX  piiblicalions.  j^  PacCiamm  PacTOR  comrollcr  is  produced  ucder 

FacComm  s  PacTOR  controller  fealurts:  cxdu^  license  from  i>c  ^f™ 

,  doielopers.  Usl  price  es  S^9.95 

Error-free  data  transmiSr- 

cZf^n  The  PacTOR  jnit  also  ^upporU 

*'""  AMTOR  and  RTTY  operation 

Four    times    faster   than  makinc it  ideal  Tor ^illmodje&ofHF 

A^fTORt 


Supports  FACTOR,  AMTOR 
and  RTTY  modes 


OM-line  data  compresslofi 
Automatic  speed  adaptation 
15  status  LEDs 
Built  in  Message  System 


LED  Tuning  indicator 

Automatic  logbook  fimction 
access£ible  over  the  air 


operalioiL  li  will  accept  a  call  in 
caher  PACrOR  or  AMTOR  and 
automalically  respond  in  the  cor- 
red  tuode.  PacTOR  commands 
arc  similar  to  packet  commands 
and  are  e^sy  to  karn  and  use. 


PACTOR  was  designed  to  overcomt;  the  shorlcominys  Complctt^  amateur  calls; igns  are  supported 

of  both  packtl  and  AMTOR  for  HF  opcraliyn.  It  com-  t^jxZP  Electronics  cnrrics  ihe  full  Pact'omm  prcwiuct  line 

bines  the  small  frame  size  and  synchroooiis  handshake  including  the  PacTOR  wniroUer.  Call  t>r  wile  for  mort; 

mode  of  AMTOR  with  the  fuU  ASCII  character  SQl  sUp-  iBformalion  and  our  spcuiii  iniroduaor>  nrice.  We  also 

nr-|||in        -w^^-^,^  -^^^  €4rfy  SoAWriglils  Tcrraiii  Analv'sis  pacogc  for  VHF 

I  IIIII  1\J  ^t   ^7  t*  propi«lltioti*tiidies(.«<ApfitOSTpg2lJ3oTCOpgl30). 

1    . 1^  JmM  MT  FJectronics       32X  East  Shore  Trail.  Sparta,  SJ  07371      (201)  7:^^27 
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Loop  Antennas 

Continued  from  page  28 
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Figure  3.  Simpler  alternate  design. 

the  longer  the  core  the  larger  the  capture 
area  (apenure). 

A  friend  gave  me  a  do7.en  1/4"  diameter 
by  7-1/2"  long  ferriie  rods  with  a  permea- 
bilily  of  1800.  I  cemented  seven  of  the 
rods  together  to  form  a  core  cluster  22-1/2" 
long.  This  scheme  can  be  used  with  miscel- 
laneous lengths  and  ttxi  diameteTS,  For  best 
siruciural  and  electrical  reasons,  the  joints 
in  the  rods  should  be  staggered.  See  Fig- 
ure 4. 

WARNING:  Ferriie  rods  are  very  brittle, 
like  fine  porcelain,  and  extreme  care  should 
be  used  in  their  handling.  Dropping  a  rod  is 
sure  disaster! 

1  used  the  regenerative  circuit  on  several  of 
my  open  wire  box  loops,  one  low  frequency 
and  the  other  medium  frequency,  by  adding  a 
proper  source  lap.  Again,  the  results  were  ex- 
cellent. The  source  tap,  for  instance,  on  a  20^ 


-rm- 


I 


turn  loop,  would  be  at 
five  Dims. 

I  mieht  mention  thai 
when  the  circuit  is  in 
oscillating  condition^  it 
can  radiate  a  signal  tfiat 
could  cause  local  inter* 
ference  (probably  more 
so  with  a  box  type  loop 
due  to  the  larger  aper- 
ture). 

When  a  regenerative 
device  such  as  the  loop 
described  here  or  a  re- 
generative preamplifier  is  used  with  a  con- 
ventionat  receiver  it  will  be  more  effective 
10  place  the  receiver  in  manual  volume  con- 
trol. Turn  the  audio  gain  full  up  and  use  the 
RF  gain  conirol  for  comfortable  listening. 
When  the  regenerative  amplifier  is  in  oscil- 
lating position,  or  near  so,  it  can  trigger  the 
automatic  gain  control  (or  AVC)  and  it  will 
deaden  the  receiver's  response  and  may  take 
several  seconds  lo  recover.  This  can  be  most 
annoying  when  you  are  tuning  the  atnplifier 
circuit  at  its  threshold. 

In  conclusion,  the  regenerative  loop,  com- 
pared with  a  straight  preamplifier,  far  ex- 
ceeded my  expectations.  While  not  provid- 
ing the  volume  with  the  receiver  using  an 
outside  tongwire  antenna,  the  loop  does  not 
have  the  susceptibility  lo  local  neighborhood 
electromagnetic  interference  that  you  would 
experience  with  a  longwire,  and  the  direc- 
tional characteristics  of  the  loop  can  be  an 
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Figure  4.  Multiple  ferrite  rods  can  he  stacked  as  shown  to 
increase  the  capture  area  (not  to  scale). 


Parts  LIsL 

CI  365  pF  varlabie  (see  text) 

C2  220  pF  disc  C6fam»c 

C3.C4  0  1  jiF 

C5  0.01  \iF 

R1  5k  potefitiometef 

R2  1MEG 

R3,B4  10k 

m       Ik 

Qt  MPFl02Frr 

02  2N39D4  HPN  tfansistor 

LI  #28  ena meted  wire  {see  text) 

Misc.  Ferrite  rads  (a/a"  to  1/2*  dia..  7-8"  long) 

F&riite  rods  can  be  obtained  from  Amidon  As^ 
soclates,  P.O.  Box  956,  Torrance  CA  90508. 
Phone:  (310)  763-5770.  An  appropriate  one  for 
this  antenna  is  their  part  number  R33-050'750p  3 
1/2"  diameter  by  7,5"  fong  rod  witii  a  peirneability 
of  600:  available  for  $18. 


impQitant  advantage. 

If  yoy  like  loops,  try  this  scheme  and  yoy 
will  be  in  for  a  big  surprise. 
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75-2  ro 2  4  walls  RF  output  aM 0-16  VDC  re^peciivoly 
Reverse  polahiy  protoclion.  On  board  cry&taJ  socket. 
Mating  terminals SLippli>&d.  Silver  mica  capacilors  used 
In  iLined  crrcmts  3"«4"jil/16"  G-lOcircuitboard  Doe 
year  ractory  warranty  Comprehensive  manual 
Fully  assembled— J  US  I  add  tiattery  or  power  supply 
cryslei,  key  and  ani^nna  for  insT^nj  land,  mobple  or 
manr^  Oper^ition. 
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I  LB^.JH  I  l>'444-l(iH>iq-l 


rik  W*ii  MsddlTM. 
Av*ll*U«  tn  hit  4pr  wirprf/tnlri 
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afO^r^l  rMtniMll 

^9*  #p(*il«il  tivr»rmi«icm  feTNrf  pHfti,  ttM  wr  writ*  'far 


in 


1140  H 


.1  It-M 


CHIP  CAPS-K«fiMt,rATC 

n^lTALCLAO  MICA  CAP9«U»dc«VSffiic<i 

PIF  POWER  TRANSt^TOnS 

hAlNl-ORCUlT  MIXERS 

901-1  (l-SQOMil „, „...!  4.50 

SOL^ljJ  riO-10Dl{M|J,.,„,H 1   7.«S 

ABCP  THIMfyiEB  CAPA<^>TQHf 

i/Kjsa^ 30/46  ar  CN»4».. I  rao 

|«-S«l}-«i-lB  ^#rHbiB«id I     ,30 

B'9«db*rtd  HF  Trcnffvfnwf^i 


Ai4  •  3. So  for  iM*»int  mM  SanilGnf, 


n't. 


^«^rf 


hip 


CCI 


unicatlon 
cepits 


^TTJ 


D4sii  Sy«t«m 

LIFETIME 
WARHAWTY 


Quality  Microwave  TV  Antefinas 


Wm£LESS  CAfliE  ■  IFTS  ■  MMD^  -  Amateuf  H 
mira  ttlgi  Gain  ^m*\  *  T^tabla  19  to  1.1  G*u. 

•  55'Chanfief  DisJi  System     3199,95 

•  36-Channel  Dish  System     $149.95 

•  20- Channel  Dish  System     S  124.95 

•  Opt*n3l  Commfirci*  (InrJ  Artlcnnj  |ntfl  sHv^ni  AM  E5Q.O0 
»  Yagt  ^tennas,  CDrn^i^neinii,  Cu^iiam  Tuning  Avsil^bis 

•  Call  Of  write  iSASi)  far  "Fflll"'  Dalniog 

PHILyi>$-TECIi  ELECTRONICS 

P.DL  Boh  8593  -  Scattsdale,  AZ  8^252 

|ti02)  M7-7700  tSa.OD  Credll  ail  ptione  ordere} 


CIRCLE  249  OH  R£ADER  SfRVtCE  CARD 


MaiBtaA«  Dfr^t  *  XcfiMr.  Olwa  l£ll5  *  (£111  4J6-  lA^Cl 
FAX5li-<?S-3etl 


***v* 


-o*" 


— — i       Amateur  Radio 

bpeak       Language  Guide 

rt-^  •  Wnn^fi  ffSpeciaJiy  fCH  rrie  nam  r^flic  operaiof 

1  O  •  Hjndr&ds  of  phrases  •  Vol.  1-incl  Ffwch, 

Spamsfi.  German,  Japanese.  Po^ksh  •  Vol,  t— 

XhC         1"^^  Sw®d>sn.  Italian,  Portuguese,  CrOiHin, 

Norwegian    Vol.  3— mci    Rjssian.  Damsh, 

Worl  d    '  ^^^^^'  Korean,  Hawaiian  ONLY  $1 0 

SendJlDfwrd  m U  S.  [oulsioe  U.S.  J1 2.50 p«r vol.) 


ROSE.  P.O.  Box  796,  Mundelein,  IL  60060-0796 


CIRCLE  39  QH  READER  SERVICI  CARD 


Silent  Solar  Power 


CIRCLf  134  014  READER  SERVICE  CARD 


The  SMSi.fiO  Biilkl   I  .■Mr--.l  yHV  Solar  Po'.l-..  .  ■- ,  ,  i..  K.^rjm  vMur 
irepe^ieron  llii'  mr  'nmrnJ  the  clcickcirpnwcniyour  IWIw  HF  MiiUorv  i 
^l  hm  B  mnnih.  ConEral  cirduii  H|jveds  cti^c^t:.  pfi^i^gtl  $ti  i^lU  & 
!ne;nlsii.  bHitt^rle^h,  I'ully  junemblcd,  ykV.  p<:inkibli:.  iimily  ^vparKled 

.^Ar/,'^';!;,^  "i:^  4  nten  nasWes  t 

(dO])173-S425    "IM-Boit  >0O6i    Prjvc^UT^460? 

CII»CiE  339  ON  READER  SERVICE  CARD 


P 


t 


QRP  SHOUP  KFTS" 

SUf^ER  EASY  TO  ASSEMBLE 


"Shoup  Krt  Halmarks' 
FOR  SEfHOUS  QRP  OPERATING  -  BX  8040  RECEIVER 
'  TX  S040  TRANSMITTER   (EACH  KIT  Si  59  95  +  S5  OO  SSH) 

THE  RX  e04Q  RECEIVER  QRP  THE  TX  6040  TRANSMITTER 
*■  DUAL  BAMD  6Q/40m  "  SWITCH  ABLE  AUDIO  RLTERi, 
CW/SSB  "  METAL  CUSTOM  "MATCHING"  CABINETS  ■  NEC- 
ESSARY BEaS  &  WHESTLES  ^  CONVENIENT  MULTI-PUSH 
BUTTON  SWITCHING  FEATURES 

ftDD[TlQTJAL  GREAT  'SHOUP  KITS' 

•  OPTIONAL  INTEI^NAL  AG  POWER  SUPPLIES'  FOfl  BOTH  RX&TX 

•  ^tVSTAL  OOKrWQtCOMVEHTBRS  FOR  R?(  »I0  FOR  30, 30. 15,  lOm 

•  RANDOM  WnE  ORP  AITTENNA  TUNO)  f  Cf^  R*  6CMiO  AND  TX  aCNMJ 
»  MJCHO  RLTCfl  SWTTCHABLE  FOR  CW.'  SSfr^^Ofl  E»STlNG  nOS 

-  WIRELESS  F«  MONTTOn  FOR  ANIT  PtCElVER  MO  FTR*I«5C 
(.FOR  ma  SHOUP^OT  CIATALOGUE  -  PLEASE  IMCtUElE  S-»  STAlliPt 
{DOm'  FOftOET  TO  R£GLSTEI1  ^OR  NOV  ^92  -  FIX  S040  DftAWlMG} 

^^TECHNITRON 

^ERICA 

STs  tSAMtouEMi  no .  nosi  crrr,  w  4i«&4 


(517)685-2322 


CIRCLE  14B  OK  READER  SERVICE  CARD 


THE  KIFO  16  ELEMENT 
222  MHz  YAGI 


.FOl&^222 


$129  a& 


EifCmiCAL  SPEClFlCATl04tS 

UBM~r«:  S*" 

:i.;3^ 

E..R«ia  EMVSPRdzn 

a»4«e 

H^tovBK^Twr 

31^  AQ 

SidHOPt  iwrijaicr- 

r*e-Pafie 

'1«« 

r«  i4PtaT, 

■Ttsde 

s%w 

lUtlHMlri 

MSKirrum  poMitfF 

f(M3D1^««i 

f  rfi  rate 

a»5de 

ktl^KlAneii 

Wfllm 

MECHANICAL  SPECIFICATIONS: 

iMngir>  17R  44n 

gluiti^nli  1,1P  Ahjmcvci  fKl 

W'nd  survive  IM-MW 


ALSO  AVAtLAStf 
HAT^£0,    HAK-^UWfi.    F0 12^144,    FOlZ'i47.    FOlfi-144 
P01»-33D,    PI322-432L    l^022'ATV     FOSHI32,    P0l3Ji-U3.    FOll 
POWER  OlVf£>EftS STACNffiG  FHAIKS 


inrCS^w  nLri^H  t1«  «  TOD 


RUTLAND  ARRAYS 

t703  warren    Si-    "      *4ew   Cumberland,    PA    17070 
[717^    774    S29B      7    tO    pW   EST 
■.JtftLePi  vn^  iiniKH  AMt  iHv  TED 
CALL  OH  WRITE  FOH  OUR  NEW  CATALOG  I 


CIRCLE  71  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


rrs  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
KORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— A^D  BEVO^O 

Horse  Cod«  leaching  softwarv  from  GGTE  Is  ttw 
iffost  popular  in  I  he  woftd— anct  for  good  rgftaofi. 
You'M  leam  quick  act  #lth  the  moil  modam  taaclHng 
methods— tncludln9  Farnawoftti  or  standafd  code, 
on-ftcreen  ffaahcardaT  rafrdom  charadan,  words  and 
bllllona  of  convarsadona  guarartteed  to  eontatn  evary 
raqiilrsd  character  every  time— in  12  eaay  leAsong. 

Sneak  through  bottiefsome  plateaus  In  one  tentti  of 
a  word  per  minute  stafw.  Or,  create  your  own  drills 
and  play  them,  print  them  and  eave  them  to  disk, 
import,  analyze  and  convert  text  to  code  for  additiojv 
ai  drill!. 

Get  the  software  the  ARRL  sells  and  uses  to  create 
their  practic^a  and  1e$t  tapes.  Morse  Tutor  Advan^ced 
Edrlion  is  approved  for  VE  eKama  at  all  leveli.  Morse 
Tutor  is  great— Morse  Tutor  Advsoced  Edition  Is  even 
better — and  It's  lin  Mserse^ectsihle  soiof.  Oi^der  yours 
loday. 


For  ail  MS-DOS  (;oi|ipuilars  (including  laptops). 

Av«4l»t>le  at  dealsrs,  thni  OS  Tor  7?  or  sand  S2i.95 

-  S3  S&H  (CA  residents  add  7.75%  tax )  to: 

GGTE,  P.O.  Box  3405p  Dept.  MS, 

Newport  Besctit  C A  92659 

Specify  5 14  or  3Vi  inch  disk 

{price  Includaa  1  year  of  frea  upgrades) 


7S 
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Number  23  on  your  FeedlMicIt  card 


Ham  Television 


Bin  Brown  WBBBLK 
cfo  73  Magazine 
70  Route  202  North 
Peterborough  NH  0345B 

ATV  Contest 

The  Irbiana  Amateur  Television  & 
UiiF  Club  is  holding  their  second 
ATV  contest  during  the  entire  month 
of  November.  An  ATV  contest  Hke 
this  should  help  stir  up  activity  and 
help  inspire  ATVers  to  improve  their 
SI  at  tons,  thereby  impfoving  their  DX 
capabifities.  The  object  ts  to  work  as 
many  ATV  contacts  as  possible  on 
frequencies  of  420  MHz  and  above. 
The  comes!  starts  at  0500  UTC  on 
November  1,  1992,  and  ends  at 
0500  UTC  on  December  1.  1992, 
Anyone  in  the  world  is  welcome  to 
submit  entries, 

Powar  Categories 

To  help  even  the  odds  against  the 
Big  Gun  stations ^  there  are  four  cate- 
gories to  <;hoose  from,  based  on 
your  peak  power  Eevel:  Class  I  is  for 
stahons  using  iess  than  5  watts. 
Class  II  rar>ges  from  5  to  34,9  watts. 
Class  III  froni  35  to  99,9  watts  and 
Class  IV  is  for  operatoi^  using  over 
100  watts. 

Exchanges 

Only  confirmed  two-way  ATV  con- 
tacts of  10  miles  or  more  wiil  count 
(stations  operating  under  5  watts 
have  no  minimum  distance  limit).  No 
repeater  baifoon  or  airborne  con- 
tacts wlil  be  allowed.  To  enter  the 
contest  jusl  keep  a  log  of  your  con- 
tacts with  the  following  information: 
1)  Caflstgn  contacted.  2)  QTH  con- 
tacted. 3)  Distance  in  statute  miles 
(provide  the  latitude  and  longitude  of 
the  contact  and  your  station,  it  possi- 
t>le),  4)  Picture  fating  (P-leveJ>,  5) 
Power  level  used,  6)  Time  (1*^  UTC) 
and  date  of  contact,  and  7)  Frequen- 
cy used. 

Scoff ng  and  Entries 

One  point  will  be  awarded  for 
each  statute  mile  between  your  sta- 
tion and  the  other  stalion.  Only  one 
contact  is  allowed  with  the  same  sta- 
tion on  one  band.  Contacts  with  the 
same  station  on  different  bands  wilt 
be  counted,  iiowever 

To  enter  the  contest,  just  send 
your  togsheet  (see  Figure  1  for  an 
example}  to  Chuck  Crist  WB9IHS^ 
6455  Madison  Avenue,  Indianapolis 
IN  46227,  AIJ  entrtes  must  be  post- 
marl^ed  no  later  than  December  is, 
1992.  All  entrants  should  Include 
their  home  phone  number.  Blank 
contest  log  sheets  are  available  froin 
WB9IHS  if  you  send  him  an  SASE 

The  Awards 


thie  vinrwier  In  each  power  level  cate- 
gory. Your  name  and  callsign  will  be 
engraved  on  the  plaque  and  you  can 
display  h  proudly  In  the  shack  for  one 
year  (unless  you  win  the  next  year 
as  weii),  You  will  also  receive  an  at- 
tractive certificate  suilabie  for  fram- 
ing (see  Figure  2}.  A  separate  award 
wili  be  issued  for  the  longest  dis- 
tance contact,  regardless  of  power 
level.  All  awards  will  be  issued  dur- 
ing the  Januajy  meeting  of  the  Indi- 
anapolis ATV  and  UHF  Club  (you 
need  not  be  present  to  wfr^). 

This  contest  should  be  a  lot  of 
fun  It's  a  nice  telsurely  competition 
that  should  inspire  you  to  dust  off 
your  equipment  and  warm  up  the 
frequency. 

License-Free  Video 

Tve  received  a  number  of  letters 
asking  where  you  can  operate  a 
TV  transmitter  without  an  FCC 
iicense.  There  are  currently  only  a 
few  frequency  ranges  that  you  can 
use:  902-928  MHz.  2400-2483,5 
MHz,  5725-5875  MHz  and  24-24.25 
GHz.  Power  levels  are  restricted  to  a 
very  tow  level  measured  as  a  field 
strength  of  50,000  ^V/meter  at  a 
distance  of  3  meters  (250.000 
pV/meter  for  24-24.25  GHz).  ThiS 
equates  to  a  power  level  of  approxi- 
mately 2-10  milliwatts,  depending  on 
the  efficiency  of  the  antenna  (usually 
a  ground  plane).  Exceeding  this  field 
strength  iimit  through  modification  of 
the  transmitter  or  by  using  a  gain  an- 
tenna is  strictly  iliegal.  Harmonic 
content  shoutd  also  be  down  at  least 


40  dS  from  the  center  carrier.  You 
can  design  and  build  up  to  five  trans- 
mitters for  your  own  personal  use  as 
long  as  you  don't  exceed  the  field 
strength  limrt:  rm>re  than  ttiat  number 
requires  FCC-type  acceptance  or 
use  of  transmitters  that  are  already 
type-accepted.  The  only  way  you  can 
extend  your  range  substantially  is 
through  the  use  of  a  good  receive 
station  with  a  gain  antenna. 

There  are  countless  transmitter/ 
receiver  pairs  available  in  mall  order 
cataiogs,  local  video/discount  stores 
and  Radio  Shack  stores  that  operate 
in  the  900  MHz  band.  The  units  thai 
Tve  seen  use  AM  video  modula- 
tion and  are  usually  not  crystal- 
controlled  (some  units  do  tend  to 
drift  somewhat).  These  are  usually 
very  reasonable  and  with  modifi* 


cation  could  be  the  basis  of  an  in-i 
expensive  900  MHz  ATV  station  (on-  , 
ly  if  you  have  a  ham  license,  of' 
course). 

A  few  years  ago  a  number  of  de- 
vices showed  up  in  the  country  that  j 
operated  on  the  low  UHF  comercial 
channels  (channel  14,  for  example). 
A  few  manufacturers  offer  kits  that 
transmit  in  this  range  as  well.  As  far 
as  the  FCC  is  concerned,  you  cannot 
transmit  television  at  ANY  power  lev- 
el on  a  commercial  TV  frequency 
and  these  devices  and  circuits  are  ii* 
iegaJ  if  you  use  them, 

If  you  don't  have  an  amateur  radio 
license,  your  best  bet  is  to  use 
the  900  MHz  devices  or  get  your 
license  and  come  on  over  to  the  ham 
bands  wfiere  you  can  njn  some  reai 
power! 
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F}gUf&  1^  The  suggested  logsheet  for  Ihe  ATV  cor}tBsL 


INDIANA  AMATEUR  TV  &  UHF  CLUB 


GLASS 


W90Uti 


AEStOENT 


WINNER 


ANNUAL  ATV  CONTEST 


wautfs 


CO*lTeST  Dl 


An  attractive  plaque  is  awarded  to  Figure  Z  Wtn  this  attractive  award  in  the  ATV  contest  sponsored  by  the  Indiana  Amateur  Tetevlslon  and  VHFofub. 
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H^^  M  u  mE>e  r  2  4  on  you  r  heed  bacH 

Dealer  directory 


DELAWARE 

Nevir  Castle 

Factory  authorised  deaJer!  Yaesu,  ICOM^ 
Kenuvood,  Ten-Tec ^  AEA,  Kantronics,  DR- 
Si  Mfg.,  Ameritron,  Cushcraft,  HyGatn, 
Heil  Sound,  Standard  Amateur  Radio, 
MFJ,  Hustler,  Diamond,  Butternuts  As- 
tcon,  Larsen,  and  much  more. 
DELAWARE  AMATEUR  SUPPLY,  71 
Meadow  Road,  New  Castle  DE  19720. 
(302)  328-7728. 

NEW  JERSEY 

Lodi 

North  Jersey's  newest  Two  Way  Radio 
and  Electronics  Dealer  is  now  open. 
Sales  of  ham,  business,  marine  and  CB 
two  way  equipment  as  well  as  scanners^ 
shortwave^  eleclronic  kits,  antennas, 
hooks,  cable  boxes  and  more.  Friendly 
service  and  tow  prices.  ADVANCED 
SPECIALTIES,  114  Essex  Street,  Lodi 
NJ  07644.  (201)  VHF-2067. 

NEW  JERSEY 

Park  Ridge 

North  Jersey's  oldest  and  finest  Short- 
wave and  Ham  Radio  Dealer  1  1/2  miles 
from  Garden  State  Parkway.  Authorized 
Dealers  for  AEA,  Kenwood,  Japan  Radio 
Company  I  COM,  Vaesu,  etc.  Ham  Sates, 
Lee  WK2T  GILFER  SHORTWAVE,  52 
Park  Ave.,  Park  Ridge  NJ  07656.  (201) 
391-7887. 

NEW  YORK 

Manhattan 

Manhattan's  largest  and  only  ham  and 
business  Radio  Siore.  Featuring  MO- 
TOROLA, ICOM,  KENWOOD,  YAESU, 


UN1DEN  BENDIX-KING.  ASTRON,  AEA, 
SONY,  PANASONIC.  MFJ.  CCTV  CAM- 
ERAS AND  MONITORSp  BIRD 
WATTMETERS.  OPTOELECTRONICS 
FREQUENCY  COUNTERS,  AOR  SCAN- 
NERS, JRC  RECEIVERS,  KANTRON- 
ICS,  LARSEN,  etc.  Full  stock  of  radios 
and  accessories.  Repair  lab  on  premises. 
Open  7  days  M-F.  9-6  p.m.;  Sat.  &  Sun,. 
10-5  p.m.  We  ship  Worldwide.  For  specif- 
ic information  call  or  write:  BARRY 
ELECTRONICS,  S12  Broadway,  New 
York  NY  10012.  (212)  925-7000.  FAX 
(212)  925-7001. 

OHIO 

Columbus 

Central  Ohio's  futi-itne  authorized  deader 
for  Kenwood.  ICOM,  Yaesu,  Afinco, 
Japan  Radio,  Standard,  AEA,  Cushcrafl, 
Hustler,  Diamond  and  MFJ,  New  and 
used  equipment  on  display  and  opera- 
tional in  our  new  10,000  sq.  ft.  facility. 
Large  SWL  Department,  loo.  UNIVER- 
SAL RADIO,  6B30  Americana  Pkwy., 
Reynoldsburg  (Columbus)  OH  43058. 
(614)  86&-4267.  , 

PEhfNSYLVAWrA 

Trevose 

Auihorized  factory  sales  and  service. 
KENWOOD,  ICOM,  YAESU,  featuring 
AMERfTRON,  B&W,  MFJ,  HYGAIN, 
KLM,  CUSHCRAFT,  HUSTLER, 
KANTRONICS,  AEA,  VIBROPLEX,  HEIU 
CALLBOOK.  ARRL  Pubiicattons,  and 
much  more.  HAMTRONICS,  INC;,  4033 
Brownsville  Road,  Trevose  PA  19047. 
(215)  357-1400.  FAX  (215)  3S5-895B. 
Sales  Order  1-800-426-2820.  Circie 
Reader  Sen/ice  298  for  more  information. 


DEALERS;  Vour  company  name  and  message  can  contaTri  up  to  50  wprds  fof  as  iittle  as  S420  yesrly  (pre- 
paid J,  or  S210  for  six  nwfilhs  (prepaid).  No  montion  of  maii-ord^r  business  ple«5«.  Directory  tejtt  and  pay- 
menl  must  reach  us  60  rfays  in  advanc^e  of  publication.  For  ejomple,  ^vertising  for  tlie  April  '32  i:&£ue 
must  bo  in  our  hands  by  February  1st.  Mil  to  73  Amateur  Radio  Today,  70  Rl&,  202  N,  PetartMjfOLighj  NH 
03450 


Ham  help 


Number  25  on  your  Feedback  card 


We  are  happy  to  provide  Ham  Help 
f is  tings  free  on  a  space  aval  fable 
basfs.  To  make  our  job  easier  and  to 
ensure  that  your  fisting  is  correct, 
please  type  or  print  your  request 
ctearty,  doubfe  spaced,  on  a  full 
(8  t/2"  X  iV)  sheet  of  paper.  You 
may  also  upload  a  listing  as  E-mail 
to  Sysop  to  the  73  BBS  /Special 
Events  Message  Area  ^11.  (2400 
baud,  8  data  bits,  no  parity,  1  stop 
bit  (603)  924-9343}.  Please  indicate 
if  it  is  for  publication.  Use  upper-  and 
iower-case  letters  where  appropriate. 
Also,  print  numbers  carefully- — a  1, 
for  example,  can  be  misread  as  the 
letters  f  or  I,  or  even  the  number  7. 
Specifically  mention  that  your  mes- 
sage is  for  the  Ham  Help  Column. 
Please  remember  to  acknowledge 
responses  to  your  reQuests.  Thank 
you  for  your  cooperation. 


VVar^ted:  6  meter  AM  gear.  Also, 
6m  FU  mobiles,  2m  xtal  and  ICOM 
21  series,  VHF  marine.  Any  reasona- 
bly priced  VHF  equiprnent  consid- 
ered. My  wife  and  I  are  awaiting  our 
call  signs  and  looking  for  an  economh 
cal  way  to  gel  on  the  air.  Rob  Bet- 
Iville,  P.O.  Box  892,  Northboro  ti/lA 
01 532-0392. 


Your  Bulletin  Board 

HELP— I'm  looking  for  the  operat- 
ing manual  for  the  Commodore  64 
computer  program  "Contender  Plus." 
including  the  instructions  for  the 
'Country  Hunter'*  program  designed 
by  GRUIVIIVITRONICS  in  1985  or 
1986,  and  presently  distributed  by 
HAM-SOFT.  I  can  copy  and  return, 
or  I  wril  pay  copy  costs  and  postage. 
Ed  Quinn  KB2NEK  S^  George  St., 
Avenel  NJ  07001^ 

I  need  the  manual  or  the  circuit 
and  pictorials  for  the  Patterson  PR 
15  communication  receiver  (ear[y 
WWII  vintage).  I'll  be  happy  to  reim- 
burse you.  Charles  Irwin  W6GAD, 
61063  Sandalwood  Trail,  Joshua 
Tree  CA  92252. 

DXer  desperately  needs  a  4'NB 
noise  blanker  for  DRAKE  R-4C  re- 
ceiver Will  pay  reasonable  price  and 
postage  costs.  Please  write  to:  All 
Munir  AP2AL,  39  Gult>org  5,  Lahore, 
Pakistan. 

Wanted:  Owners  manuai  for  a 
James  Miilen  Grid  Dip  Meter,  model 
90662- A.  Advise  ret  cost  to  Otto 
Grube  N2RSF,  PO.  Box  939, 
Cutchogue  NY  17935.  Tei.  (516) 
734-7095. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  "^^^ 

N0W 1 0  Watt 

Transceiver 

Only  $499 

Made  in  USA 
Valu9  +  Quality 

fronn  over  25years 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  alt  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  youVe  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  >1 0  Watt  p.e.p,  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  alunninum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  ttie  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,transmrtters,  linear  amps, 
and  antennas  for  the  400,  900  &  1 200  MHz  bands. 


(81 8)  447-4565  m-f  8am-5:30pm  psl. 

P.C.  ELECTRONICS 

2522  Paxson  Lane  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryatin  (WBeYSS) 


■'.'■.■'■■'_■.':■'■■. 


DUAL  BAND  RX  TRANSCIEVER 

RX  42CH50  Mhz  TV  ChV*  Output 
RX  on  1 J  Ghz  while  Tttmmlttine 
TX  420-450  Mhz  10  W,  4  Ouiniwr 
Vidca  Monitor  output  on  TX 

SINGLE  BAND  TRANSCIEVER 

RX  420-150  Mhi  TV  Ch  V4  Output 
-OR- 

RX  Ki  ^2  Ghz  TV  Ch  7;^  Output 

-BOTH- 
TX  4Z(M50  Mhz  ID  W.  4  Ounnel 
VtdcD  MonltDf  output  on  TX 


*>Cc  ale 


S489.»5 


High  Qu*lity  frlO  Ckt  Brdi 
Sotdef  Muk  and  Silk  Screen 
Drive  Amp*  to  Full  Output 
Made  in  USA  by  Hama ! 

$i99M 

Simple  Front  Finel  Lajroitt 
CoTinecton  on  Rear  Pftnel 
May  CJpgnde  to  Duil  RX 
Hi^  Grade  C*bir«t  by  Ten  T< 
Indliiduil  RX  TV  Outputs 
Spare  Set  A/V  Jacki  on  Reu 


RcAf  View 


DtfiienflionB 

3^  3L  g  X  S 


Etont  View 


BOARD  LEVEL  PRODUCTS 


Cjibid  It  But  Silk  ScKtncd  „  J  3^.4^ 
Ci  binrt  wilh  AH  tfudwii* ., ,  1 79  ,M 

TX  1  CkuiAel  UO  Wtit $199.99 

IJ  Ghi^  OR  "42)0  Mill  nx   »«.« 


FM  n  AM  \Utt^ATta\ji  IF 199  JS 

»OOMKzT!CindRXMadui]i UFA 

MWittLtner  AmpUfJEf  — TBA 

nas  to  ^rtftt  tndNT&C  tc  RGS  Syitem 


ATV^ 


PKOSNIIC        AiOaHA 


■*  -  -      ■  -  -•  -■- — -^  ■- L  -X. 


TECHNICAL  LINE 

ORDER  LINE 
A  snap  ABOVE  UtJLlJ  AIR   fsx^-4-A-aAM-1%' 

(SOO)  424>2&&S 


3713  W»  CHA33LtfiSTO]SJ  AVE 


GLENDAL^  ARIZONA  S5308 


CIRCLE  17  ON  READER  SERVICE  CARD 
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^^M  ^^  nunvier  £^  on  your  reeoo 

73  INTERNATIONAL 


Amie  Johnson  NfBAC 
43  Old  HomestBad  Hwy. 
N.  Swanzey  NH  03431 

Notes  from  FN42 

1992  BARCELONA  WORLD 
OLYMPfCS  A  MAJOR  SUCCESS 
Guess  whai  i  was  watching  as  /  was 
working  on  th'/s  column?  The 
pagBsntry  was  vffonderful  and  the 
sports  themselves  were  fascinating,  ft 
is  always  interesting  to  see  whether 
the  favorites  wiit  be  successM  or  be 
upset  by  another  afhtete,  and 
whether  new  Oiympic  or  world 
records  witt  tte  set 

But,  are  the  fmishers  of  the  first 
three  places,  the  medaiists.  the  onty 
¥ifinners?  No!  it  has  been  said  time 
and  tinre  again  by  many,  if  not  aft, 
that  everyone  is  a  winner,  just  parttci- 
paling  in  the  Games  makes  everyone 
a  winner. 

We  in  the  amateur  community  can 
look  at  the  Games  as  something  that 
some  of  us  do  every  weekend  or  at 
least  several  times  a  yean  How  many 
of  us  get  involved  in  contests  at  some 
time  or  the  other?  Aren't  all  of  us  try- 
ing to  win  something?  Arent  we  try- 
ing to  shortf  how  gootf  we  are?  Don't 
we  ail  oftiQue  our  perfonnances  after 
completion  of  the  contest  and  figure 
how  to  do  it  better  next  time  and  then 
makeptans  to  do  it? 

Are  we  any  different  from  those 
athletes?  Yes,  t>ut  only  in  our  physi- 
cal prowess.  What  do  the  "losers'  say 
or  do?  They  use  what  they  have 
learned  from  their  experience  and 
make  plans  to  do  better  next  time, 
learning  from  their  mistakes.  We  do 
the  same  thing,  don't  we?  By  always 
striving  to  t}ecome  better  or  do  a  bet- 
ter job  we  further  our  own  knowledge 
and  maytje  even  technology  if  we 
think  of  something  new  that  has  nev- 
er t}een  done  t>efore,  su&i  as  a  new 
type  of  antenna  or  fogging  program. 

Plus,  we  fiave  funf  Don't  you  think 
that  the  athletes  who  partapBted  in 
the  Games  also  had  fun?  t  certainty 
db/  And  I  always  have  fun  when  par- 
tk:ipating  in  Refd  Day  or  a  VHF/UHF 
contest,  or  even  ham  classes  for  new 
hams  or  upgrades. 

It  you  think  being  a  ham  is  fun, 
why  don't  you  share  that  fun  with 
someone  in  the  near  future?  Invite 
some  of  your  friends,  especially  non- 
tiams,  to  participate  in  your  next  ham 
venture.  And  if  they  show  some  inter- 
est  in  beooming  hams,  help  them  to 
the  best  of  your  ability  Our  average 
age  lias  been  increasing  because  we 
are  ryot  bhnging  ''new  bkxxr  into  our 
hobby 

ti  you  don't  know  what  to  do, 
please  read  what  Rune  Wande 
SMOCOP  has  to  say  about  the  sut>- 
ject  in  ttfe  section  of  this  column  from 
Sweden. 

GET  INVOLVED!  73  to  all  from 
Amie  N1BAO 


Number  26  on  your  Peedbach  card       other  party.  Such  equipment  has  not 

been  put  into  practical  use  because 
of  various  difficullies.  like  noise 
caused  tjy  connecting  compressed 
eldctric  waves.  Tohoku  Efectiic  has 
recently  developed  a  new  technology 
tor  the  above. 

It  is  said  tJiat  this  new  tectinology 
can  he  utilized  in  many  areas,  includ- 
ing amateur  radio. 

Switzerland  From  the  tntemation- 
at  Telecommunication  Union  (ITU) 
Press:  Republic  of  Slovenia  ITU's 
170th  Meniiber  The  instrument  of 
accession  of  the  govemmont  of  the 
Republic  of  Slovenia  was  deposited 
with  the  ITU  on  16  June  1992,  mak- 
ing the  country  the  I70lh  member. 

Slovenia  is  bordened  on  the  north 
tDiy  Austfia*  on  the  rrortheast  by  Hun* 
gary,  on  thte  southeast  by  Croatia, 
and  on  the  west  by  Ita^.  It  has  a  land 
area  of  20,251  square  kilonrtet&rs.  Its 
capital  is  Ljubljana.  It  has  a  popula- 
tion of  1.974.839  inhabitants  (1991). 

Uruguay  Letter  from  Atberico  'Blir 
Lopez  CX4GL:  1  would  like  to  make 
everyone  aware  of  Gnjpo  Uruguayo 
de  Telegralia,  I!  is  the  only  CW  Group 
in  Unjguay,  has  been  in  existence 
since  1989.  add  offers  an  award 
(diploma)  for  QW  hams  around  the 
world.  I!  you  wish  more  information 
about  the  Award  program  please 
contacl  Bill  at  75001  Palmilas.  Sori- 
ano, Uruguay,  South  America. 


Royndup 

Japan  From  the  JARL  News: 
&J1RL  Returns  From  tl^e  Antarctic 
Mr  Toyoshi  Arisawa  JA4E0V,  a 
member  of  the  32nd  Japanese 
Antarctic  Research  Expedition  Team, 
returned  safely  to  Japan  In  March,  af- 
ler  having  stayed  at  Showa  Base  on 
Ongul  Island  since  Febnjary  1991. 

Mr  Arisawa.  in  the  Intejvals  of  his 
regular  duties  (communication)  as  a 
meml>er  of  the  wintering  party,  oper- 
ated BJIRL^  JARL's  Antafclic  station. 
Using  HF  and  amateur  satellite  (JAS- 
lb),  he  escchanged  communications 
with  atx>ut  3.000  amateur  stations  In 
Japan  as  well  as  other  counlrres 
throughout  tlie  world.  In  May  1391  he 
succeeded  in  making  the  first  HF 
packet  communtcatton  between 
Stiowa  Base  and  Ja4>an. 

The  following  is  the  gist  of  Mr.  An- 
sa wa's  message  to  all  readers: 
"Many  thanks  for  replying  to  my  CO.  I 
Imagine  that  other  members  of  the 
wintering  party  at  Showa  Base  are 
still  calling  CQ  between  Sunday 
evenings  and  Sunday  midnight 
(Japan  time}  when  Ihey  have  rela- 
tively favorable  conditions  (mainly 
through  21  MHz),  So  please  try  to 
QSO  by  ail  means," 

No  More  Press-To-Talk  Bulton? 
Ko  longer  will  it  be  necessary  to 
pmss  a  button  pnor  to  talking  to  any- 
one, thanks  to  efforts  mad©  by  To- 
hoku Electric  Power  Corporation 
which  announced  that  they  had  suc- 
ceeded, for  the  first  time  in  the  world, 
in  putting  "a  single-frequency,  two- 
way  simultaneous  communication  ra- 
dio equipment"  Into  practical  use. 
This  mechanism  works  like  a  tele- 
phone because  two-way  communica- 
tions  can  be  made  simultaneously 
with  a  single  frequerrcy. 

The  newly-developed  radio  equip- 
nient,  when  transfomiing,  divides  the 
operator's  voire  signals  into  0.2-sec- 
ond  segments  and  compresses  X\mm 
into  hatf  the  linre  before  transmission 
and  allocates  the  other  halt  of  the 
lime  for  receiving  messages  from  the 


CANARY  ISLANDS 
SPAIN 

V^OOdson  Gannaway  EA3/N5KV3 

Apartado  tf 

35450  Sta  Madre  Guia  (G.C.) 

Islas  Canarias 

Spain 

CONGRESO  URE  92  DEL  4  AL 
DE  OCTUBRE,  LAS  PALMAS  DE 
GRAN  CANARIA,  SEDE  SOCIAL  DE 
LA  URL  NOTAS  DE  INTERES:  Las 
conferencias-coloquio  estar^n  a  car- 
go de  espedatistas  en  diversas  ma- 
tenas  de  orden  tecnkx>  y  divulgativo. 
y  estdn  abiertas  a  todos  k^s  sodas 
que  deseen  asistir  y  parttclpar  en  el- 
las.  Los  conlenidos  de  las  n>ismas  y 
los  nombres  de  los  conterenci  antes 
se  darln  a  conocer  en  la  prdxima  re- 
vista 


WA2  2ti 

SINCE 


PfinomPaih 


iru  m 

UI^L 
2ftAUG-91 


TO  PJADtO: 


VIA: 


DATE 


ie.07.91 


UTC        I       2  WAV 


I8i06 


CW 


MK^ 


14 


RST 


A 


599 


col^OKtlSlQ 
ItSlXQSL 


aaa«4Sr4? 


□B.fiVDCR7 
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frTiplosef 


QSL  card  of  XU1NQ,  a  long  sought  card  by  many  confirming  QSO  with  0K3PO 


Los  cofoquios  a  cargo  de  especial - 
islas  son  reuniones  de  carAcler  re- 
slringido  sobre  malerias  muy  concre* 
las. 

A  la  AGSC  pueden  asistir  todos 
\os  socios  que  k>  deseen,  si  bien  so- 
lamente  tienen  vo^  y  voto  k>s  miem- 
bms  de  la  mtsma. 

Las  nesefvas  y  el  at>ono  de  los  bil- 
letes,  se  ha  de  estalecer  directa- 
mente  con:  MAS.  Operador  TunstiCO» 
S.A.,  Tel^tono  928-275821/31,  Ava- 

da.  Mesa  y  L6pez,  45.,  35010  Las 
Palmas  De  Gran  Canaria. 

[t  hope  that  everyone  understands 
the  previous  message  about  a  ham 
radio  conference  in  Las  Palmas  de 
Gran  Canary  from  Woodson  because 
t*m  afraki  tfiat  I  do  not  speak  or  read 
Spanish,  it  was  received  by  FAX  aryd 
appeared  to  be  something  that  need- 
ed to  get  into  the  October  issue. 
Woodson  says  that  tftew  are  no  offt- 
dat  provisions  for  translation  during 
the  conference,  txjt  for^^  ftarns  are 
most  welcome  and  the  local  hams 
are  always  very  helpful  and  hos-i 
pliable.  If  you  have  any  questions 
you  may  call  the  radio  club  (URL)  at 
(928)  41  If  77  or  FAX:(92B)  41  84 
25 — Amie} 

CZECHOSLOVAKIA 

Rudolf  Karaba  OK3PC 
Gogolova  iSB2 
955  Of  Topolcany 
Czechoslovalda 

CQ  CQ  CQ  de  XU1NQ  sounded 
for  the  first  time  in  the  momfng  of  Ju- 
ty  3,  1991,  on  21  MHz  by  CW.  (n  a 
few  minutes  all  the  people  ¥vho  were 
listening  on  this  band  ^queued  up' 
and  the  hunt  for  this  caJlsign  began. 
Some  stations  were  very  carefully 
finding  out  if  the  callsign  was  right 
and  that  they  weren  t  working  a  pi- 
rate. I  am  not  surprised  because  this 
"expedition"  was  not  reported  in  ad- 
vance, 

A  few  years  ago  I  dreamed  about 
operating  from  some  rare  countries 
and  I  had  Ihe  possibility  to  visit  them 
later— ZA.  3W,  SA.  YL  ET.  D2,  and 
also  3W  in  1991.  and  then  XU.  I  was 
unable  to  reoeive  a  licence  in  HarnsJ 
so  the  only  hope  was  to  get  to  Ph- 
nom  Penh.  I  reached  Phnom  Penh 
on  June  21.  1991.  and  immediately  1 
^started  the  action*  of  getting  a  li- 
cence. I  must  thank  the  head  of  our 
embassy  who  helped  me  very  much. 
It  was  not  easy  at  first  to  be  refused 
but  in  the  end  It  was  worth  it.  t  was 
allowed  to  choose  the  catlsign.  but  It 
could  not  have  been  used  before.  I 
was  able  to  start  operating  from  July 
3,  1991. 

I  wasn't  able  to  get  much  sleep 
because  I  wanted  to  make  as  nr^any 
contacts  as  I  couEd.  I  wasted  much 
yme  by  cooking  and  washing  for  my- 
self, by  necessary  shopping,  and  an 
unsolvable  problem — frequent 
switching  off  of  the  current  for  a  few 
tiours  at  a  lime  each  day.  When  this 
happened  I  disappeared  from  Ihe 
band  like  a  ghost.  The  summer  is  the 
time  for  ratns,  with  at  least  on©  bEg 
stonn  every  day  with  accompanying 
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ORN.  Unfortunately,  [  had  to  steep 
also. 

1  tried  to  be  on  the  bands  as  often 
as  possi&te.  )  was  allowed  to  operate 
on  14,  21,  and  28  MHz  by  CW  only. 
The  bands  were  mostly  free  In  the 
morning.  It  was  very  inleresling  that 
the  best  condrtions  tor  Europe  were 
in  the  evening  and  night,  1600-2100 
LTTC. 

I  gave  priority  to  OK  stations  so  I 
tried  to  get  all  of  them  on  all  three 
bands.  I  was  hoping  for  at  least  500 
but  onty  contacted  38Q  OK  stations. 
There  were  great  pile-upa.  so  QRP 
stations  had  to  be  patient. 

The  days  passed  so  quickly  and  ft 
finally  came  time  to  leave,  I  had 
made  approximately  14.000  QSOs  in 
126  countries  OXCC.  I  used  a  bor- 
fowed  Kenwood  TS-940AT  into  a  k>g- 
periodK:  antenna  directed  to  Europe. 
After  four  months  away  from  OK  I 
was  looking  forward  to  getting  home» 
but  at  the  same  time  I  was  sorry  that 
XU1NQ  would  go  QRT,  maybe  forev- 
er. My  last  QSO  was  with  SXONHU 
on  21  MHz  on  August  20.  The  next 
day  I  departed  for  home  through 
Moscow  to  Prague,  where  cases  of 
QSL  cards  sent  directEy  to  my  home 
were  waiting  for  me.  All  of  the  logs 
that  were  wriiien  by  hand  while  oper- 
ating were  transcribed  into  the  com- 
puter and  the  QSL  process  was  re- 
versed. As  many  as  dO^o  of  the  sta- 
tions  said  thai  XUINQ  was  a  "new 
one'  for  them.  It  finally  sunk  in — I 
was  a  new  country  for  many  of  Ihem: 
it  was  very  raref  From  this  point  of 
view  I  can  honestly  say  that  Ihe  ex- 
pedition" was  a  success. 

Many  thanks  to  all  for  the  QSOs. 
and  to  those  i  couldn't  hear  I  am 
son7.  but  I  did  the  best  that  I  could. 
73  to  ali  and  I  look  forward  to 
contacting  many  of  you  with  my 
home  cali,  0K1NQ.  Josef  Kordac 
XU1NQ/0K1NQ. 

REPUBLtC  OF 
KOREA 

Byong-Joo  Cho  HL5AP 

Room  40  f  CO  Buffding 

157-7,  Kwangan  2  Dong,  Nam-Ku 

Pusan  60S-t02 

Repubiic  of  Korea 

Heifo  to  all.  According  to  the  offi- 
ojal  Journal  of  the  Korean  Amateur 
Radio  League,  a  reciprocal  license 
agreement  has  been  made  between 
the  Japanese  Foreign  Minister  and 
the  Ambassador  of  Korea  to  Japan 
as  of  May  15,  1992.  Further  Inlorma- 
tion  will  be  provided  as  it  becomes 
available^ 

Korean  operators  have  been  re- 
stricted from  operating  portable  In  the 
past,  but  as  of  August  1st  we  will  be 
able  to  operate  in  automobiles  and 
with  handheids  wtth  power  limited  to 
50  watts  maximum.  The  KARL  News 
said  that  more  information  will  be 
provided  in  the  future. 

We  have  also  heard  that  OKI DTG 
operated  from  P5-land  on  7  MHz 
CW  on  Aprii  17,  1992,  but  we  have 
been  unable  to  confirm  legal  station 
license  Infonnatlon.  [Reported  in  the 


August  issue  of  73  irr  tf)«  coturrm  in 
a  letter  from  Josef  Zabavik 
(M1DTG/FS.—Am^} 

Now  for  some  personal  news,  t 
had  hoped  to  operate  from  D730X, 
special  DX  contest  call  of  the  KARL 
during  the  1992  WW  WPX  Contest 
from  Pusan  Yachting  Harbour^  but  I 
operated  with  my  own  callsign  at  my 
home.  For  those  of  you  who  contact- 
ed D73DX.  you  may  QSL  via 
HL5BUV,  RO.  Box  12.  Pusan  600- 
600.  Korea;  or  via  HL5BPF  (1992 
Callt^ook  o\(\\  or  via  the  Bureau.  They 
have  printed  up  a  special  QSL  card 
tor  this  year's  contest 

Best  wishes  to  all  from  Korea. 

SWEDEN 

Rune  Wande  SM0COP 
Frejavagen  1Q 
S-15534  Nykvam 

Sweden 

NEW  NOVtCE  UCENSE  Forenin- 
gen  Sveriges  Sandareamatorer, 
SSA,  arsd  the  Swedish  Teiecommuni- 
cation  Authority,  Tdestyrelsen,  have 
together  worked  on  a  program  for  re- 
cnjiting  new  radio  amateurs.  The  an- 
nual growth  of  the  ham  population  in 
Sweden  has  been  lower  each  year 
during  the  I9e0s  and  the  net  growth 
has  been  close  lo  zero  for  the  last 
two  years.  The  average  age  for  the 
ham  population  has  increased  each 
year.  II  ts  difficult  lo  attract  young 
peopte  to  tsecome  hams.  The  lowest 
age  limit  for  a  ham  license  has  t>een 
14  years,  which  seems  much  too 
high.  By  thai  age,  young  people  have 
tried  a  lot  of  hobbies  and  it  is  then 
very  ditficult  to  gel  them  to  try  ham 
radio.  Furthermore,  ihey  have  to  do  a 
lot  of  studying  and  leaming  Morse 
code  before  they  are  allowed  to  start 
transmitting.  Young  people,  although 
they  learn  quickly  if  they  want  to,  do 
not  always  have  that  patience. 

What  should  we  do  about  this? 
Tha  traditional  activities  we  have 
done  so  far  have  been  positive  but 
not  enough.  We  must  catch  the 
youngsters  in  the  schools  and  al- 
ready in  the  lower  grades.  We  must 
get  the  teachers  interested  in  bring- 
ing ham  radio  into  the  schools.  With 
this  goal  in  mind,  SSA,  the  Swedish 
national  amateur  radio  organization, 
said  to  Teiestyreisen  that  "we  need  a 
supporting  contribution  from  you/ 
The  amateur  radio  section  of 
Telestyrelsen  has  also  been  worried 
about  the  NIL  growth  and  are  very 
supportive.  The  resuit  from  the  dis- 
cussions on  this  subject  came  In 
June  1992. 

A  new  license,  the  Novice  license, 
has  been  implemented.  The  lowest 
age  limit  for  this  is  10  years,  or,  in 
fact,  you  can  become  a  Ircensed  ham 
"during  the  caJendar  year  you  turn  10 
years  of  age,"  This  gives  us  a  totalsf 
new  group  of  young  people  for  our 
approach.  This  Novice  license  is  a 
no-code  license,  gives  privileges  for 
two  bands,  144  and  432  MHz.  all 
modes.  The  maximum  power  limit  is 
26  watts  PEP  output  and  100  watts 
ERP.  The  requirements  for  the  li- 
cense exam  is  more  towards  operat- 


ing practice  than  theoretical  technicai 
aspects.  The  fee  for  the  Novice 
exam  is  lower  than  lor  other  class- 
es of  license  and  if  you  upgrade 
before  15  years  of  age  you  pay  a 
lower  than  regular  fee  for  the  up- 
grade. This  is  another  contribution 
from  Telestyrelsen  in  order  to  make 
the  amateur  radio  license  more  at- 
tractive for  young  studerrts. 

Each  iicensee  under  14  years  of 
age  must  have  a  named  person  re- 
sponsible for  coaching  and  further 
education,  an  ''elmer"  We  use  that 
concept,  well-known  to  most  hams.  A 
Novice  licensee  is  supposed  to  up- 
grade as  soon  as  possible  and  the 
time  limit  for  this  ik^ense  is  srx  years 
and  cannot  be  renewed.  However,  if 
you  are  under  1 4.  you  must  have  the 
Novice  Iteense  two  years  before  you 
can  upgrade,  which  means  that  you 
can  get  a  higher  class  license  'Ihe 
calendar  year  you  turn  12." 

Although  the  other  classes  of  li- 
censes are  more  or  less  unchanged, 
this  Novice  license  is  one  part  of  the 
package.  Before  this  addition,  we 
had  three  classes  of  licenses  for 
HFA/HF;  Class  A,  B,  and  C.  A  fourth 
class,  T  for  Technical,  is  a  no- code 
VHF  license.  The  lower  age  limit  for 
A  (our  highest  class  of  ilcense)  is 
bwered  from  17  to  15  years  of  age, 
C  from  14  to  12.  and  T  from  17  to  12 
years  of  age. 

The  Telecommunication  Author!- 


ttes  in  Europe  are  trying  lo  "hamio* 
n\ze'  the  requirements  for  one  major 
license  and  one  no-code  VHF  li- 
cense, a  so-calted  CEPT  Class  1  and 
Class  2  license.  The  idea  is  that  ff 
you  move  from  one  country  to  anoHv 
er,  you  do  not  have  to  pass  a  new 
exam  in  that  country  if  you  already 
have  a  "harmonized  license"  from 
your  home  country.  Therefore,  m 
Sweden,  the  code  speed  requirement 
for  the  Class  A  license  has  been  low- 
ered from  80  marks  a  minute  (16 
wpm)  to  the  more  common  60  speed 
(12  wpm).  This  change  made  the 
difference  between  Ciass  A  and  B 
very  little  and  Class  B  will  be  phas^ 
out  by  not  issuing  any  new  Class  B 
licenses. 

Now  we  are  starting  act  ivf ties  in 
schools  and  a  possit>le  success  lies 
In  our  own  hands.  We  radio  aoiateyrs 
must  not  any  longer  hide  in  our 
shacks  in  the  basenr^enis.  We  are  an 
aging  population  and  we  musi  get 
new  blood  into  ham  radio.  SSA  has 
produced  a  six-mrnute  video  with  a 
*young  touch/  We  are  working  on 
getting  this  video  to  be  shown  in  all 
schooEs  and  there  is  a  program  for 
getting  hold  of  those  students  show- 
ing Interest  in  knowing  more  about 
how  to  become  a  ham.  We  must  do 
this  ourselves  if  we  want  amateur  ra- 
dio to  grow  and  prosper.  It  we  do  not. 
we  probably  will  lose  prtvifeges  and 
frequences  to  other  services. 


-  Packet  Radio  - 

Portable  &  Affordable! 


^  Simple  Ifistallation 
^  No  Externa]  Power 
"^  Smart  Dog'^  Timer 
*  Perfect  For  Portable 


*  AssemMcd  &  Tested 

Mhtflftl  RP-l 
Packet  Modem    •VHF.  UHF.  HF(.*M) 

Made  in  U,SA, 


Whetlier  youVe  an  experienced  packeteer  or  a  newcomer  waniitig  to 
explore  packet  for  the  first  time,  tiiis  is  what  you've  been  waiting  fori 
Thanks  lo  a  breaktiirough  in  digital  signal  processing,  we  have 
developed  a  tiny,  full-f&atixred,  packet  modem  at  an  unprecedented 
low  pric^.  The  BayPac  Model  BP-I  iran^onus  your  PC-compatible 
computer  imo  a  powerful  Packet  TNC, 
capable  of  suppocting  sophisticated  features 
like  digtpcating.  file  transfers,  and  remote 
lermjoal  access.  NOW  is  the  time  foe  YOU 
to  joaa  the  PACi££T  REVOLUTION! 


Jjuffaiiiks 

■I    EDcoTporaled 


400  Daily  Laae 

P.O.Box  5210 

Gr^ts  Pass.  OR 

97527 


1-8  00-8  BAYPAC 


1-eO0-922'9722  : 
{S03)  474  6700  ^^ 


! 
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Barter  &  buy 


Nufnber  27  on  your  Feedback  card 


Turn  your  old  hasn  and  computer  gear  into  cash  riow.  Sum,  you  can  wait  for  a  hanvte^t  Lq  liy 
Wd  dump  il  btd  yfxj  know  yqull  gei  a  tag  mom  reateuc  fmOT  i  you  have  it  om  whefe  lOO.OCO  ac- 
Ihie  ham  poienti^J  buyers  car  see  rt  m^  Ae  tew  hundred  local  hait@  tfu  oyns  ^  a  flea  m^ii^ei 
tatiio  Checx  youf  attic  garage,  cellar  and  doset  shelves  a/id  get  cash  tor  your  ham  and  compos 
gear  tM$on  i%  tOQ  ok]  to  sei.  Vou  Nnowf  you're  no!  gcvig  lo  use  H  agaifu  so  why  leave  i  k)r  your 
widow  ick  tfwow  out?  Thai  ^oM  bnl  geCjifig  any  youngod 

The  73  Raa  Uar^t,  Bartcf  W  Buy.  co^s  you  peanuis  (aJmoslJ-^avnes  In  35  cents  3  word  fof 
indvidua!  (norcofTunefCisJ)  ads  and  Sf.OO  a  word  lof  oomme^oal  ads.  Oont  p^an  ori  teOthg  «  lono 
slOfy  Use  abixevtattons,  cram  i  in.  Bu(  be  honesL  Them  ar^  plenty  of  hams  who  lovo  to  fix  ifiinpt, 
so  tl  h  doesnt  work,  s^y  so. 

Make  yotir  ii$i  count  it%  words,  indudmg  your  call,  address  and  phone  number  Inctude  a 
chedi  or  your  c^dn  cafd  numl^r  and  i^irptratiofi.  t1  you'i^  placing  a  commefciaJ  ad.  indude  an  bs^ 
detionaJ  phone  number,  se^^rBt^  trom  your  ad. 

TNs  is  a  monthJy  magasne,  nol  a  daily  newspaper,  so  figure  a  cos^ite  months  before  (he  ee- 
tion  starts:  then  be  prEpared.  If  you  get  too  m^iy  fM%  you  priced  it  low.  If  you  don't  gel  many 
calls,  loo  high. 

So  goi  twjsy  Btow  ftie  dust  off.  ched(  evarytfiing  out,  make  sure  it  sfitl  wofits  fight  and  rnaybo 
you  c^n  h(}]p  make  a  ham  sure  it  siiM  worlcs  right  and  maybe  you  can  help  make  a  ham  newcomer 
or  retired  old  tirner  happy  with  thai  rig  you're  noi  using  noiw,  Or  you  mfghl  get  busy  on  youf  com- 
puter and  put  togethcf  a  list  of  small  gear/parts  lo  send  lo  Lhose  Interested? 

Send  your  ads  and  payment  lo  the  Barier  n'  Buy.  Sue  Colbei%  70  Rl.  202N,  Peterborough  NH 
0345B  and  gel  sat  for  the  phone  calls, 


Deadline  for  the  Movember  classifieds  is       230^S,  Carlisle  MA  01741.  (BOO)  484-4QQ2, 
Septembef  12, 1992.  code  135B.  BNB56£ 


HAM  RADIO  REPAIR  CENTER,  quality 

wofkmanshi;i.  SoJid  stafe  or  tube,  ail  makes 
and  modets.  Also  repair  HF  ampiilters.  Af- 
fordable Electronic  Repair,  710  EasI 
Thomas  Rd.,  ScoHsdale  AZ  85251.  (602) 
9453906.  BNB220 

RNALLY  HiAR  these  unreadatile  signals 
bufi^  ri  noise,  helerodynes,  limer  uppefs, 
TH«  REVOLirnOf4AHY  new  JPS  audo  liJ- 
tef  MIR- 10.  diQiiaJ  signal  pfocesslhg.  simple 
tiook  i/p,  deep  discounted  S329.95  det^ 
emd!  Aulhon?ed  dealer  Davis  RF  Co..  P.O. 
BOK  230^$.  Carlisle  MA  01 741.  24-HR.  Or- 
fk^.  (iOO)  434-4002.  €Ode  1356.  BNB254 

TH£  MOST  COMPLETE  AMD  COM  PRE- 
HENStVE  RESISTOR  COLOR  CODE 
IDENTIFICATION  CHART/COfL  WINDING 
DATA  CHARWL,  C,  F  NDIWAGRAPH.  is 
your  resisiei  idenliticcition  getting  msly? 
Doni  waste  lime  looking  for  that  old  basic 
eleclronics  boolt.  Have  this  handy  chart 
posted  abova  your  work  bench.  Chart  in- 
cludes Ihese  hard  to  interpret  5 -band  preci- 
sion resistors,  includes  all  known  tolerance 
colors  toot  Included  with  Ihe  resistor  chart  Is 
a  handy  aiil  winding  data  chart  for  RF  coii 
windings.  For  those  who  hale  to  do  math 
calcuiationSi  if  you  know  any  two  of  your  L, 
C,  Of  F,  you  can  find  the  other  instantly  with 
this  tiandy  L,  C,  F  ^^^on[ragraph!  Send  S3 ,00 
to  TWS  ELECTRO  DATA  tNC^  4906  S.E, 
Mils,  Uwlon  OK  73501 .  BNB255 

QRP  KITS  IN  CANADA!  CW  Transcefvefs, 
Receivers.  Communication  Headsels.  and 
more.  Large  SASE  or  Call:  *CQ  RADIO 
KITS/  Box  1545,  Bradfocd.  Onlarw  L3Z- 
288  CANADA.  (416>-775'9119.      BNB433 

QSL  CARDS*  Look  good  with  top  quality 
pdnting.  Choose  siamlard  destgns  or  fuRy 
customized  cards.  Request  tree  brochure, 
samples  (stamps  appfedaied)  Inxn  Chester 
QSLs.  310  Comrnercial.  Dep!.  A,  Empofia 
KS  66801 .  FAX  (316}  3424705.     Si^B434 

REVOLUTIONARY  HYBRID  AERIAL 
WIRE;  168'Strand  copper  "FLEX-WEAVE" 
Tm^  #!4,  strong,  Ultra  Flexibie,  ties  in  knots, 
nonsl retch,  won't  msf1<ink  like  copper  weld, 
$36.95  first  275'  (minimum),  SJ3/ft.  there- 
alGer,  includes  shipping!  (Radial  wire  only.) 
Catalog  $1.00.  DAViS  RF  Co..  P.O.  Box 
230-S,  Carlisle  MA  01741.  (800)  484-4002, 
code  1356.  &NB557 

COAXp  GROUND  RADIAL  WIRE,  lowest 
cost,  top  quality,  MllSpec  RG-213,  $.38/lt.; 
RG-eX,  S.I 9;  RG-58,  $.18;  LOW  LOSS 
eelden  equiv.  RG-9913,  $.33;  any  lengths 
plus  shipping.  Radial  wire  #16,  $39  50/1000 
ft.  includes  shipping!  Immediate  shipment 
Caltlog,  SI.OO.  DAVIS  RF  Co.,  RO.  Box 


WAPCTEO;  Six  Meter  Trartsceivers  and  Lin- 
ear Amptilier.  Am  especially  seeking  CItgg 
Venus  and  Zeus.  Must  be  excellent  condh 
tion  onty.  Leave  message;  Jim,  703-922- 
9789.  BNB563 

WANTHI:  ROBOT  1200C  m  exceBent  e^ed- 
Irical  cofxfflion.  MUST  HAVE  SCQTTIE  3.6 
EPROM,  Cal  sign  irrelevant  {SWL  use  on^ 
ly}.  SimGn  609^663-5362.  BNB701 

RIG  REPAIR  by  20-y^r  ham.  Fast,  reason- 
able. Skip  wmsm.  &4D4  S.  Warden  Street, 
Auroca  CO  00015.  (303)  693^O997.BNB702 

I8M  PC  VIDEO  DIGITIZER  &40  8V  480 
RESOLUTION.  256  gray  levels.  S89.98. 
Demo  disk,  S3  Inlomiationp  SI  Cotortxirst, 
Box  3(^1 ,  Hashua  NH  03061 ,        BN9703 

ROSS'  $SS$  NEW  October  (ONLY):  KEN- 
WOOD TH-28A  $330,00,  TM-241A 
$354,90,  TS-450SAT  $1198.90,  TS-711A 
$529.90,  ICOM  2GAT  $322,00.  229H 
$356.00,  735  $910.00,  ALINCO  EP-2010 
$85.00,  E6P^12NA  $50.00,  ALWI-203T 
$209J9,  BUTTERNUT  HF6VX  $140.00, 
RMK-II  $54.50,  YAESU  FT'709R  S289.99, 
FT-2400H  S340.00,  FT-*70  $370.00.  ALL 
LrMITED  TtWE  OFFERS.  LOOKING  FOR 
SOMETHING  NOT  USTEO  OR  HARD  TO 
FIND?  CALL  OR  WRITE.  Over  9,000  harn- 
relaled  items  in  stock  for  immediate  ship- 
ment MenticKi  ad-  Prices  cash^  FO.B.  Pre- 
ston. HOURS  TUESDAY-FRIDAY  900  TO 
6:00,  9:00-2:00  P.M.  MONDAYS  CLOSED 
SATURDAY  &  SUNDAY.  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH 
STATE,  PRESTON  ID  83263.  (208)  852- 
0630.  BNB707 

BIG  BOOK  OF  MODIFICATIONS  Amateuf, 
Scanrvers,  and  Receivers.  Simpie  to  (Com- 
plex electronic  and  keyboard  modifcaiona 
Send  S20.00  US  to  Mike  Poczynek.  Fiesta 
Mall.  Box  56074,  Stoney  Creek.  Ontario, 
Canada,  UG  5C9.  BNB711 

PACKET  MASTER  1,0  Now  run  Packet 
from  Windows  Multitasking  soflvifare  makes 
Packet  easy!  Senci  $19  35  lo  The  Mercury 
Group,  5901  Mercury  Drive,  Fort  Collins  CO 
S0525,  BBS  5  p.m.  -  8  a.m.  303-223-7280 
voce  8  a.m .  -  5  p.m.  BNS709 

GIANT  SOLAR  PANELS  S44.00  EAl  Ex* 
celient  Prices/Solar  Equipment/Acces- 
sories. Free  Information/Send  Stamped  En- 
velope, Catalog  $3,00.  To:  Pak  Rat  Elec^ 
tronics,  P.O,  Box  690073,  Houston  TX 
77269.  t713)  893-0313.  8NB715 

SIMPLEX  REPEATERS  $149,001  We  man* 
ufacture  th^rr  ourselves.  Pak  Ral  Eleciron- 
teS.  (7t  3)  893^)313,  eN6716 


ELECTRON  TUBES:  All  types  and  sEieS. 
Transmilting,  receiving,  microwave  .  ,  , 
l-arge  inventory  =  same  day  shipping,  Daly 
Becifonlcs,  10914  Ni  39tti  ST.  Suite  B^, 
Vancouvef,  WA  98682.  (600)  346-6667  Of 
(206)  696-3G56L  BHB719 

WE  HAVE  m  AEA,  Asifon,  Benches.  But- 
lemul,  Cafiwo*t,  Comet,  Diamond.  HusJtef. 
Kantronics,  Larsen  Antennas,  MFJ.  Rarfo 
Shack,  Smiley,  aniennas.  Valor  antennas, 
and  more.  Small  town  service  with  discount 
prices.  Dandys,  120  N.  Washington* 
Wellington  KS  67152.  (316)  326^14. 
BNe722 

MINIATURE  POLICE  RADAR  TT^ANSWrT- 
TER  one  mile  range,  S41  assembled, 
S31.00  kit.  (219)489-1711.  RO  Box  B0096. 
Fort  Wayne  IN  46696.  BNB725 

BUILD  YOUR  OWN  WIRE  ANTENNAS, 
parts.  GROUND  RADIAL  WIRE,  open-wire 
feedlines,  copper-weld,  insulators,  coax, 
Dacron  rope,  balurs,  etc.,  LOWEST 
PRICES.  Catalog,  $1,00,  DAVIS  RF  Co., 
P.O.  Box  230-5,  Carlisle  MA  01741.  (800) 
484-4002,  code  1356.  BNB726 

HAM  RADIO  REPAIR— Prompt  service. 
ROBERT  HALL  ELECTRONICS,  1660  Mc- 
Kee  Rd.,  Suite  A.  San  Jose  CA  95116. 
{408}  729-3200.  BN8751 

PICTURE  QSL  CARDS  oJ  your  shack,  etc.. 
from  your  phdo  or  btack  irtk  artwork  500 
528.00,  1,000  S44.50.  Also  non  picture 
canls.  Cuslom  printed  carcte.  send  specifi- 
cations lor  ^Umate  Seixl  2  Slamps  lor  ih 
hjstrated  literature.  Generous  sample  kit 
S2.00,  half  pound  of  samples  S3  00. 
Raum's  Rt}2,  Orchard  Road.  C^ooper^rg 

PA  18036.  BNB756 

ALUMINUM  MAST'  2*00  X  ,25*  wal,  type 
6061 -T6,  6'  S39,95,  9'  S59.95,  UPS  paid 
lower  48.  Lengths  lo  24'  *n  stock! 
Doug/WS9W.  Box  384,  Stoughton  Wl 
53589.  BNB757 

RAMSEY  AMD  IC0M-22S  OWNERS:  Con- 
vetsion  kits  foj'  lull  coverage,  d  I  reel  frequen- 
cy entry,  5khz  spacing.  Send  SASE  lor  de- 
tails to:  TechnoLogic  Concepts,  1803  Mis- 
sion St.,  Suite  303,  Santa  Cruz  CA  95060. 

BNB758 

DO  YOU  SURVIVE?  Can  you  contact  the 
SpEril  Worid  with  electronics?  instructions 
S10.  Guaranteed,  IB  Yrs.  Experience.  Bill 
Weiaensale,  Box  i.Q.  C6^  Barslow  CA 
92312-3030.  6NB7^ 

AMATEUR  RADIO  SERVICE:  Complete  re- 
pair fad  lily.  15  years  communications  repair 
experience.  Special  service  needs?  No 
problem.  Give  us  a  call.  Compassionate 
fates.  HAMSERV,  1720  Grand  Ave., 
Waukegan  IL  60085.  (708}  336-2064 
(Dean)  or  VoJcenai  al  (708)  580-2034 

&NB760 

THERMOGRAPHEO  CARDS!  Raised  print 
QSLs  at  flat  printing  prices.  Samples: 
Phone  (817)  461-6443  or  write:  W5YI 
Group,  Box  565101.  Dallas  TX  75356 

8NB761 

WANTED:  HAM  EQUIPMENT  AND  OTH> 
ER  PROPERTY.  The  Radio  Club  of  Junior 
High  Schod  22  NYC,  Inc.,  is  a  nonprofit  of- 
ganization.  granted  501  (C)  (3)  Status  by 
th&  IRS.  incorporated  with  the  goal  of  using 
the  theme  of  Ham  Radio  lo  further  and  en- 
hance the  education  of  young  people  na- 
tionwide. Send  your  radio  lo  school,  your 
property  donation  or  financial  support  woufd 
be  greatly  apprec fated  and  acknowledged 
with  a  receipt  for  your  lax  deducliWe  contri- 
bution. Please  look  over  whatever  unwant- 
ed equipment  you  may  have,  and  call  us. 
We  wili  pick  up  or  arrar>ge  shipping  You  wilt 
receive  the  tax  deduction,  but  mosi  impor* 
tani,  Hie  privilege  of  knowing  thai  your  §ift 


really  made  a  difference  in  Ihe  education 
and  upbringing  ol  a  child.  You  are  invited 
to  check  into  the  WB2JKJ  '22  Crew' 
CUSSROOM  NET,  7  AM  EST  On  7,238 
MHz  or  on  21.395  throughout  Ihe  day.  We 
wi  be  ninnkTg  a  Special  Event  station.  Oct 
21-23,  cetebrating  our  12th  year  of  opera - 
iofi.  The  kids  operating  will  be  just  some  of 
itie  children  hoping  lor  your  support  of 
EDUCOM.  Wrtte  us  at:  The  RC  ol  JHS  22 
NYC.  INC.,  PO,  Box  1052,  NEW  YORK  NY 
1OO02,  RouDd  the  clock  HOTUNES:  Voce 
(5^6)  674-4072,  FAX  (516)  674-9600. 

BNB7G2 

BMNATE  MULTIPLE  NOISE  TONES  in 
your  receiver  audio  output.  The  revolutk)n- 
ary  new  JPS  notch  filler,  model  #NF-60. 
Digital  Signal  Processing  simple  hook  up, 
Uniyke  other  Notch  RHers,  notches  out  mul- 
tiple varying  tones.  Deep  Discounted : 
$139.50  delivered  continental  U.S.I  (Else- 
where S150.00  plus  shipping.)  Aulhorized 
JPS  dealer:  Davis  RF  Co.,  RO.  Sox  230-S, 
Carlisle  MA  01741.  24-HR  orders:  (800) 
484-4002,  code  1 356.  BNB763 

SOLAR  POWERED  HAMS!  The  Sunswitch 
is  a  charge  controller  to  protect  your  batter- 
ies from  over  charge.  Power  MOSFETs  are 
used,  no  relays!  Assembled  tuned  and  test- 
ed S39.95  plus  S2.50  shipping.  Sunlight 
Energy  Systems,  2225  Mayflower  NW, 
l^aSSilJon  OH  44647.  BNa774 

GET  YOUR  PL2S9  CONNECTORS  TO- 
DAYf  Oily  $.35  each  sold  m  lots  of  100.  Or- 
der now! I*  Call  Of  Write  Foss  Warehouse, 
289  Scftenk  Street.  North  Tonawanda  NY 
14120,  (800)  488-0525,  8NBeiO 

ULUTARY  HONITORING  ANTENNAS: 

tvoadband  VHF/UHF  dlscones,  tKonicals, 
satcom  types.  30-I000mc-  shipboard  con- 
stnjcton,  "N"  connectors,  satcom  pceamps, 
antervia  multKxxjpiefS,  cables,  accessories. 
(419)  726r2249,  bBMSaiS 

FREE  SHAREWARE  AND  RAM  CATA- 
LOG tor  IBM  or  CoCo.  Morse  code  comput- 
er irlerfaces,  S49.95.  Dynamic  Eleclronics, 
Box  896,  Harlselle  AL  35640.  205-773- 
2758.  BNBSIS 

DIGITAL  SWRandPOWER  METER,  As- 
semble, Kit,  or  Plans,  with  Alarm  and  Set 
Points.FREE  information.  RUPP  ELEC- 
TRONICS,5403  Westbree^e,  Fort  Wayne 
IN  46804.  21 9-432-3049,  Br^jB831 

B-390-A  SERVICE;  module  repair  to  com- 
plete remanufacture,  cosmetic  restoration, 
20  years  experience,  expert  service^  1- 
week  turnaround.  Very  reasonable,  any 
osnd'itkm  accepted.  (419)  726-2249. 

BNB834 

FCC  COilMERCtAL  LICENSE  PREPARA- 
TION RADIOTELEPHONE-RADIOTELE- 
GRAPH. Late^  honfie  study  last  easy  audo 
wfeo. 

FREE  detals  WPT  PubScations  1-800-800- 
7568.  BNB&^ 

PRINTED  CIRCUIT  SOARDS-elched. 

drilled,  tin-plated.  Single  sided  Sti^/sq. 
inch.  No  setup  charge.  Send  negative  or 
artwork  (6^0,00  tor  negative),  We  can  gen- 
eiate  artwork  from  youf  schemata.  CHEL- 
CO  ELECTR0NK:S,  ei  water  St.  Mayviiie 
NY  147571-800^68-8521  BMB642 

INEXPENSIVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  for  list.  Jim  Brady 
WA4DS0,  3037  Audrey  Dr.,  Gaslonia  NC 
28054,  BNB890 

FREE  Ham  BBS.  904-542-3028.    Bf^Ba99 

AMATEUR  RADIO  REPA1R11  All  makes 
&  models  maximum  labor  per  unit,  $80.00. 
TELO  (Dan),  1302  S,  Uplands  Dr.,  Cannano 
Island  WA  98292.  (206)  387-3558. 

8WB900 
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HEATH  Krr  NOSTALGJA-Hislory  in  pfclyres 
and  Glories  Of  and  by  the  people  involved. 
124  page  papefbacft  by  KBTR  Send  S9  95 
(plus  tax  in  WA}  to  Heatti  MosiHlgia,  4320- 
196th  S.W.,  Suite  B-111.  Lynnwood  WA 
5803S.  6NB903 

COMMUNtCATlOfiS  AT  ITS  BESTl  AR- 
900  S21S,00.  AR'IOOOXC  S399.00.  Afi- 
2500  S439.00.  AR'300O  S969.00.  Lowest 

prices  on  AOR  Radios  guaranteed  CB's, 
Scanners.  Radar  delectors,  and  more.  Free 
Shipping  Vrsa/MC/AMEX.  Turbo  Eleciron- 
ics,  P.O,  Box  8034,  Hicksville  NV  11802.  In- 
quiries: 516-938-1 946/orders  1-800-33- 
TURBO.  BNBSaS 

R490-A  SQUELCH  MODIRCATION^  small 
external  add-on  module,  super  sensUive, 
works  great  on  AM  and  SSB,  15  minute  in- 
stallation.  inslruclions  included.  S25.0O. 
(419]  726-2249,  BI4B906 

MOTOROLA  SYMTOR-X  TaaVB47204AK 
W/SYS90  ACCESS  $400.  SYNTOR-X 
9000  T7aKXJ7J04BK  W/DES,  OTAH  No 
teoessira)  OBO.  RACAL  SYNCAL30  16- 
30MNZ  20W  MHitary  Synth^  Bacl<pach 
Transceiver.  All  Modes.  NICADS.  hand- 
crank  generator,  changer  manuals  $U00 
for  Pair.  CICCONE,  Box  431,  Absecon  NJ 
08201.  (609)  641-2594.  BNB907 

QRP  KITS'Most  circuits  taken  from  SPRAT- 
Ihe  G'QRP  CiLjb  Joumal.  Transm liters,  re- 
ceivers, lest  gear  and  accessories.  First 
class  stamp  for  catalog.  Kanga,  3521 
Spring  Lake  Dr.,  Rndlay  OH  45S40. 

BNB909 

BATTERY  PACK  REBUILDING:  SEMD 
YOUR  PACK  /  FAST  SERVICE  ICOM: 
BP2/BP3/8P22  518.95.  BP5/BP8/BP23 
S24.95,  BP24^BP70  S26,95.  8P7  S29  95. 
KENWOOD  PB21  Si 4,95.  PBSlH/PBfi 
$!9.95.  P025/26  S22.95.  PB2/KNa3 
$29.95.  YAESU:  FNBlO/17  S22.95, 
FNB3/4MA  S34.95.  UNIDEN  APX650 
$29.95.  APX120D  $39.95:  HEATHIIO 
S26,95  "NEW  PACK3\  ICOM  BP8(a00 
mAh}  S39.95,  (1000)  S49.95.  (1200) 
S54.95.  BPea  S29.95,  BPB4  S42.95.  YAE- 
SU: FNB2(500)  S19.95,  (600)  823.95, 
FNB10S  (tOOO)  S42.95,  FNB12S(600) 
S46.95,  FNB17t600)  S31.95,  FNB4SL(750) 
$44.95.  SANTEC:  142/1200  $2295.  "U- 
DOIT  INSERTS^  ICOM:  BP3i/BP22  S14  95, 
BP5  S20.95.  BPB  S19.95.  KENWOOD: 
PB21H/24  S!4,95.  PB25/26  S17.95  TEM- 
POfS  S2Q  95.  YAESU:  FNB10  S14  95. 
FNe4/4A  S26,95.  AZDEN/300  S14  95. 
FREE  CATALOG.  54.00  Shipping/ordef. 
PAi^6%.  VISA-WC  *^S3.00,  CUNARO.  R.D. 
6  BOX  104.  Bedford  PA  15522.  (614)  623- 
7000.  eMB9t3 

LIGHTNING  BUSTER.  Protect  your  invest- 
ment t>elore  it's  too  tale?  Gas  Jsctiarge  ar* 
restor.  DC  to  500  MHz.  500  Watts  PEP,  SO* 
239.  S39.95.  ELECTROHAN,  DepL  73. 
Box  24474,  New  Orleans  LA  70134, 

BNB914 

WANTED:  BUY  &  SELL  All  types  of  Elec- 
tron Tui}6S.  Call  toll  tree  1  (300)  421-9397 
or  1  (612)  429-9397.  C  &  N  EieclrOnics, 
Harold  Bramsiedu  G104  Egg  Lake  Road, 
Hugo  MN  55036.  &NB915 

USED  A  NEW  AMATEUR  RADIO,  SWL 

AND  SCANNERS.  We  buy.  sell,  consign 
and  especially  trade.  All  usad  equiprnent 
has  a  30  day  warranty.  For  list  or  wants  caH 
(4t2)  82S'&4S0  FOft  HAMS  ONLY,  R0B8 
N3J0t  8N8d16 

COMMODORE  64  HAM  PROGRAMS^ 
disk  sides  over  200  Ham  programs 
SI  8. 95  7$  .29  stamp  gets  unusual  soli  ware 
catalog  of  UliJities,  Gardes,  Adult  and  British 
Disks  Home-Spun  Software,  Box  1064  BB. 
Esterq  FL  33928.  BNB917 


ENGRAVIMG'CALL  PINS-Wall/Oesk 
Clocks-Ciub  Award  3PJaques/TrophJeS' 
Desk  Holders-Pen  Sels-Equipment  t.O. 
Ptales.  All  Prices  30-50%  Off  Retail.  Sefld 
S2.00  fo4-  color  catalog  or  SASE  for  popular 
harrtiest  ilems  to:  TR  Enterprises,  Box  36  B, 
Tyler  YM  PA  ia469,  BNe962 

AMIGA,  MACINTOSH,  ATARI  XUXE/ST 

Amateur  Radio  and  electronics  PD  soft* 
ware,  $4.00  per  disk.  Send  2  stamp  SASE 
for  catalog  Specify  which  compjierf 
WA4EFH.  Box  1646.  Orange  Park  FL 
32067-1646.  BNB965 

PRJNTED  CURCUIT  BOARDS  for  projects 
In  73,  Ham  Radio,  QSl  ARRL  Handbook. 
Usl  SASE.  FAR  Circuits,  18N640  Reld  Ct . 
Dundee  IL  60116.  BN89G6 

COMPONENTS  FOR  QRP'ERS,  HOM- 
BREWERS  AND  HOBBYISTS.  Great  se- 
lection and  great  prices  large  SASE  to 
KA70JY,  C0MP0NEr4TS,  Box  3893.  Lo- 
gan UT  S43£3.  601^563-51 7a        BNe967 


MARCONt  SALAD  AND  T€SLA  TATEHS! 
ElectroMeals  Cookbook,  available  just  m 
time  for  holiday  gift  givin9.  125+  recipes. 
$12  00  ptus  S3  S&H  ELECTROMAN,  Dept 
n.  Box  24474,  New  Oritans  LA  70164. 

mB&SB 

EPROM  PROGRAMMER  plans,  kits,  fTier 
SASE,  Sergeant.  Box  1613,  San  Marcos 
TX  7a«66.  BNB969 

A2DEN  SERVICE  by  former  factory  techni- 
cian. Southern  Tech  no  fogies  Amateur  Ra- 
dio, Inc..  10715  SW  190  St.  #9,  Miami  FL 
33157.  (305)  238-3327.  BNB979 

COMMODORE  64  REPAIR  Fast  turn 
around,  Southern  Technologies  Amateur 
Radio,  10715  SW  reoih  street  #9.  Miami 
FL  33157.  (305)  236-3327.  BNB982 

THE  AMAZTNG  UNIVERSAL  CABLE  tV 
AND  SATELLITE  DESCRAHBLER.  De- 
tailed pians,  theory,  pans  lisl.  instmctior^. 
and  Ifoubieshoolefs  nawMtsc,  20  pages. 


SI  3  95  pOdpiGud  OCTE  D,  Box  276.  Albtn^ 

VT  05440,  BNaaas 

HOeBY/BROADCASTTNG/HAM/CD/SURV 
EILLANCE  transmitters,  ampiiliers.  cable 
TV,  science,  bugs,  other  great  projects!  For 
catalog,  cafl/write  (916)  534-0417.  PANAX- 
IS,  Box  130-S9.  Pamdse  CA  95967. 

BNB991 
CELLULAR  HACKERS  BIBLE-  S54.45. 
Cellular  Programmers  Bible- S64.4S.  CaNe 
Hackers  Video -S3  9. 95,  Sateliile  Hacke/s 
BlbJe-$56.95,  Scanner  Hackefs  Blbfe- 
S34.45.  TELECODE,  P.O.  Box  6426-RF, 
Yuma  AZ  85366-6426.  BNS993 

VIOEOCIPH  ER/S  ATI  LLITE/SC  ANN  ER/C  A 
BLEfAMATEUB/CELLULAR.  Repair  IVIanu- 
als.  Modifk^ation  8c>oks  £  Software.  Cata- 
log-S3.00.  TtLECODE  P.O.  Bex  6426^RF, 
Yuma  AZ  85366-6426.  BNB994 

ROTOR  PARTS  ROTOR  seivice,  ROTOR 
accessories:  Brak-D^Lays<  Quik^onnects, 
Pre-Set  mods.  NEW  models  for  sale.  Free 
catalog  C.A.T.S.,  735S  SR  105.  Pem- 
ben^  OH  434S0.  BN8d96 


Packet  on  the  Mac 

Contimtedfrom  pane  14 

a  BBS  in  Sunnyvale,  California, 
The  window  name  will  be:  AX25 
-  NOARY-1,  and  the  .session  in  the 
window  will  be  an  AX.25  session. 

Watching  the  World  Go  By 

You  can  monitor  alt  the  packet 
aciiviiy  on  a  channel,  including 


ihe  messages  NET/Mac  is  ining 
to  transmit  by  invoking  the  trace 
command:  trace  axO  HI,  A  win- 
dow will  open,  .showing  all  trans- 
actions, f i^  you  shrink  (rc-size)  and 
relocate  this  trace  window  and 
open  another  one  (by  connecting 
to  your  favorite  BBS,  tor  exam- 
ple), you  can  monitor  all  the  pack- 
et activity  on  Ihc  channel  in  the 
trace  window  and  see  just  the 


Parts  List 

All  parts,  with  the  exception  of  the  TCM3105  and  the  crystal 
should  be  readily  available  at  your  local  electronics  emporium. 

Capacitors 

10  pF  10V  electrotytic  (2/4) 


C1.C3 
C2,C4,C7 

C8,C10 
C9 

C5,C6 
Resistors 
R1-R3 
R8 
Re 
R5 

Transistors/lCs 


D3 
Q1-Q3 

yi 


U1 

D1,D2, 
D4-D8 


0.1  LtFmono  radiat  (5) 
270  pF  mono  axial  (1) 
18  pF  mono  radial  {2) 

50k  ohm  trim  pot  (3) 
23k  ohm  1/4  watt  (4) 
4.7k  ohm  1/4  watt  (1) 
75  ohm  1/4  watt  (2) 

LM385-Z2.5  (2) 
2N2222  (3) 
4.4336  MHz  3<tai(1) 

Midland-Ross  MPC  18  (use  27  pF) 

CTS  Knighls  R  1335'5BA4433619 

(use  27  pF) 

Erie  L  01  -0096-004433618 

{use  50  pF) 

Seiko  no  p.n.  available  (use  15  pF) 
TCM3105  IC(1) 

1N914diode(6) 
16-pin  DIP  socket  (t) 


(Note:  A  4.4340  UHl  crystal  and  18  pF  caps  have  been  used  suc- 
cessfully.) 

A  complete  kit  o1  parts  including  the  PC  board  rs  available  for  $30 
from  the  author  at  Sigma  Design  Associates,  Attn:  Dexter  Francis, 
22150  Berkeley  Court,  Los  Altos  CA  94024. 

An  etched  and  drilled  PC  board  is  available  for  $3.50  +  $1.50 
shipping  per  order  from  FAR  Circuits,  18N640  Field  Court,  Dundee 
1L60118, 

To  obtain  a  disk  containing  SoftKiss  and  NET/Mac,  including  the 
HyperCard  stack,  you  can  send  a  blank  3.5'  diskette  along  with  an 
SASE  to  the  author.  The  author  can  also  be  reached  at  Com- 
puSen/e:  70611 .1340  or  Internet  at  Francis4@Apple.Gom. 


packets  sent  to  yoy  in  the  BBS's 

window. 

Controlling  RFI 

You've  afl  seen  the  warnings 
printed  in  the  owners*  manuals 
about  radio  and  television  interfer- 
ence, ''Ihc  equipment  described 
in  this  manual  generaics  and  uses 
radio- ("requency  energy  . ,  *  it  may 
cause  interference  with  radio  *  -  - 
reception."' 

Personal  computers  have  plenty 
of  circuits  in  them,  running  square 
or  sawtooth  waves  at  up  lo  multi- 
ple megahertz  rates.  The  Macin- 
tosh is  no  exception.  This  environ- 
ment is  rich  in  harmonics  and 
some  of  them  are  often  in  the  2 
meter  band.  Wlien  a  device  is  test- 
ed for  compliance  with  the  FCC 
pari  B  limits,  the  test  antenna  is 
about  a  meter  away  from  the  unit 
under  lesi.  Riuht  next  lo  the  com- 
puter  the  signal  strengih  at  some 
frequencies  may  l>c  high  enough 
10  register  S9  +60  on  your  HT. 
The  more  sensitive  and  less  selec- 
tive your  radio  is,  and  itic  closer 
the  antenna  to  the  computer  the 
greater  the  chance  that  there  will 
be  interference  on  a  particular 
channcL  When  this  happens,  do 
like  the  manual  says:  move  the  an- 
tenna. You  can  also  try  adding  fer- 
rites  or  bypas.^  capacitors  to  the 
data  and  audio  I/O  lines. 

Unfortunately,  portable  com- 
puting generally  means  poor 
grounding,  so  the  effeciivcness  of 
grounds  and  shields  may  also  t?e 
reduced.  On  a  base  station,  you 
should  get  very  good  results  as 
long  as  you  follow  the  normal  pre- 
cautions. 

Now  you  Mac  owners  can  get 
on  packet  jusi  as  easily  and  inex- 
pensively as  those  "other''  com- 
puter users. 
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SONTQl  Everyday  Etedronics  Daia  Book  br  htikf  Tmifi  BA.  Infar- 
(mtmi  111  (tdhciil:!!  pi  ifv  Uvm  oT  i  twuc  rkcii^un«-  trv^  (lutiiL,  iii[fi  Mi^ 
rrranci  ctji^pteit  iturRif^  htm  iIkoti  obi  be  pm  inin  irxtiLC  v-m^  t  m^ 
i»r  ciiRiQh vtii  iviiUie  ~iiMkaif  BHbn)'  <«n(iiir«M%  4ikJ  iJkM  i^:^  ^56  f>P> 
1.14  ItAf  ikimiii^  SIBJID 

20H102  PrKtieaJ  Dighat  Qectrontes  HancHMHilt  *t  Mikf  TMtet 
gjBttin*  f)*tkk  ilif  tt4J  U'vi  pm  pro^ixiy^  CMOS.  inJ  ITt.  pnnmiH  ^tdi  iii?(c> 
ot  tctctciKi  daui.  Iniradiicc;^  itigiial  or^  uiL^.  \ofK  |ii4-%.  In  rubles  jnd 
litncn.  iniLiU|iuit$9Ws  ta(ieiixiT>'  md  inpui/tiuipiii  dcviccir  ttproie  hvLifk^ 
il  llK-  RS-233C  imcrficc  ind  Ihc  IEEE'4«K  ynj  li^l^-hllKI  mtcfiifvoixt^or^ 
buic^,  ^M  pfi,,  Ut}  jifit  tirvwixif^.  $1450 

20N103  Eligdroillc  Power  Siqiply  Handbook  ^.r  faff  tt.  SittcSm  c<.n- 
trs  nuti)'  lypL-Mj^  supplies — tiaUcrics,  umpk  AV  ^jj^fliL-s,  swjelIi  nwdc 
Supplier.*!  jiml  j^ivcrtiTH.  All  tir'p:^!;  of  ituppligs  u^i'd  (ur  ckTEnin^'S  [iijjpd^cs 
1W4'  twcTOil  in  dqyll,,  ^(itflinf  wjih  lcIIs  and  biillcrk-i^  JMid  l' Mending  by  way 

or  fuciifictt  xupplic?  and  linear  siiiJiiljMiR  10  JThHk'm  !<wi(ch-miKlc  sysicitvi, 
IC:^wilcli-nnc][lc  rc^iilii[ws,  DC-DC  convcricrJi  arKi  mvt'flcr.'i,  144  pp.,  VKI 
|LiiLUlritwin|;s.$Ll».25 

204M10^  Electro ntC  Test  Equipment  HandtKiok  fry  ^ffvt  M^ney  is  j 

|iul4k  III  fLxlrorm;  Icsl  eqtilpmcni  fyf  ilw  vti^mifi^r,  i(?i;hnikibn.  Muikrn  iinJ 
hcune  ctKliuviiist,  PniviJc^  a  pratiitiit  puidc  lo  wktel>  iiwd  cIccLrnniLHi  in- 
Aprmiu:rns  mm.]  lIh-  k-ilinqijc^  iff  mei^uriMji  *  wkJv  r^ripc  rff  |;ui'jincLi:Tv  in 
cL'LifiKSJCtjtvsleiiK.  21ft  pp„  J23  Einc  Jrnvm^L  }1K.09 

20M10S  DIgElal  Logic  Gates  and  Flip-Flops  h*  Jen  tt.  SlidWh  w!tii 
i]Fic>r  Jii  jikl  litm  bt  umj  Eihidi.  SpfL^  tn  cMii^Mi^l!)  *  iirm  liMimlatiDn  In  tit|iLd 
ckvirimii^^  t»)  ircaiinif  the  ui^%  of  |<u<^  ^mJ  riip-riijpt  ilmmtt|hlv  jnj  rtim 
the  bcpnitnf-  Fdt  Uk  uKCf  niki  wwt|^  lu  dCMEn  ami  inmbic^lmii  ibgiiJt  ctr- 
miry  ntUi  oHKiUctib'v  RHvr  HnJicrvuniiifif  nf  fVM<ifte&  Unw  Hk  cflitvcnK- 
Ur.  Hhl  i^ho  «inK  hi  kiscm  more  ifun  j  fc«  rftld  ef  fiiaiil»  ^Kmi  tlif  nai 
dfcait^,  ^u  ppu,  ttii  lint  ik^wiisp..  stSJDO 


9DS2  Tbe  World 

CriilirA.  np»  inrCT  UII 


stom  y«i  vrfatf  lad  dhac  j««  cw  UK  litem  m. 


1€F0i1  t992  Intemaiiomi  Cilbenlt  t1^  nrm  I  w?  fneiiiiiiiiiaE  Caih 
Ih4:i  5^RUU,»  kikOtscd  radio  Huictf^  m  ihc  (.-imuwicc  oRfidcr  NiKih 
Il  fvicrt  ScmN  .-^mcrin.  Eion^,  Afrtra^  A141.  uj  Uic  Padltc 
■n  Ic^^tvutcr  of  Havi^i  ami  iht  1.3^.  pi,Ae«aicff tj.  SIt#lS 

10P091  1998  North  Anjericsn  Callbooii  Tht  \^2  fitmh  AmcneiD 
CyUbcHii  li«ti  ihr  trslK  lumci,  Kid  iddfc&v  ink^itiuiuciti  fdif  oi^t  jtUUtKi  li- 
tcnwd  ndni  ianii£sr«  in  jdl  munuics  of  N«th  Anwni'JL  Truir  IVuim  10 


Caoaili  iticliuJ:inf  <jtcznlM$ul.  Bcnnuidi,  jmJ  ibc  Cintitjcin  Klimb^  pim 
l^wia]  and  U^.  ppviCLtaim.  &I9^'95 


{)5H24  PlatSio  Handboolt.  23fd  E4.«7  IfiZ^  J10rrW«S4IAJt>p;^ci 
Df  rrcr>  ilmtg  vim  ^^miciS  10  km**  jtoai  radio  c:cmniiniicjUt]R.  tndcpili 
sads  or  AC/DC  rMOjfficflUili.  SSB.  iwiffwaft,  SQpiir«irL  pomcf  mpfilAC^ 
and  fam.  S350  laid  afkct  aaif, 

12E76  B^c  Etectronic^  rrrjurgrf  frt  j^r  fliinnr  afNmml  Prn«M«i 
TlictuwfWy  fCTDeit  n  1472.  Ccntn  Che  Ht^iiitid  asficctt  tit  ^|#ed  dlC^ 


12E41  Second  Lwel  BMiC  Bectronic^  P/rpared  ky  tht  BmnmM  •/ 

EDOfC  adiFanicU  ki  crK  t^if  ^ifilied  ckctri>nici>.  Indwli^  mkrawx^e  r^?n:ivii^ 
»d  banmuuint,  Hundrcilt  of  cicttlcni  dii^miu.  i25  p^  $7J9(| 

01045  The  lllu^trittid  Dictionary  at  Etectronics^  5lh  Ed.  ^  ft^fitt 


F.  Tv*irmmd  Sr*«  GihS$em,  PealutiS^  men  ifeon  I7jn>cninpL.  an  n- 
hAttviivf  iiii  of  abtnEnAiipH,  and  ippcftJi^tt  pKL^  wiUi  schRiiaaic 
f ymhoh  and  coQvcnioii  bMa,  ribs  t^  H  fai  the  eti«}^  i.-oiti|iTdK-nuvc 
JiLiiimarv  i^f  praciioJ  elBcpiMicit  and  cmnpKiCt  laim  MMiUttc  T3J 

CKIAS^  GGTE  lior«e  Tutor  Ffwn  bciittirter  It*  Eura  d»t  In  cjp>  ^cJf- 
pjhiL\l  Il'\>4ic&l  Code  speeds  inm]  J  10  a'ltJ  ll'i  ^wrtli  per  rmmiic.  Sun- 
Juij  cif  pjimmNili  mrtclc-  .Mju^iibte  lOfle  lixHiucncy.  Crciic  juuf  oko 
Otiik,.  (VKtlce  iif  aUtfai  ii^aitv,  E\alti!i  ctrnfcirtn  »  ICC  fo^ulKffldlU.  S 
IH  rtopf5>  fur  IBM  PC. XT.  AT,  FSfl  m  cuinpHiit4ci.  SH-W 

04M&5  Advanced  Edition  S29.95 

20N0^1  Most-OHcrrMeeded  Rad^o  EMagrams  and  Scrvlcfng  In- 
formation, 1926-1938.  Volume  One  compitrd  by  jU.,V.  Hfiman  An 

iriv!i]ui|>l€  rck'rctKe  fur  an^nc  involved  h  Viimgc  ^vik*  rcstuniiiDn, 
lEuiuircd'J  4>r  MrhcmuiiCK.  wriiini;  diLi|!,ra]n<i  uml  pjinjt  liiiE^,  all  (mm  ihe 

i>rij;Lniil  st>un;cs.  $11,95 

aONOSG  How  To  Re^  SohematicB  (4th  Bi.)  i/y  thumtd  fi.  Ittr- 
riitiffnf  Wriiii'n  fur  ihe  beginner  Ln  clcielrvnik;.SH  tut  It  ^iLku  tiKHuini  (nfor- 

tTwtJon  vjilui^ihlc  iti  Llic  Juitibyist  jrul  tng^nccrlin!!  icchrtcian,  ThU  timk  is 
juiir  kiiy  u>  unkujkinf  die  my.sicrtos.  i>r  M-'hanaiic^r  txjjyiuimj;  vt^ih.  a  p:n- 
CTitl  Jj>ci|.»wion  Lir^^loelfonic  dl^|tmi^.  SUk*J5 

ZONOQT  Radio  Operator's  World  Alia*  bf  w^ttt  itiumn,  W9CP 
IJif-  h  J  tumpacL  (5k7j,  deLuIi^L  inil  i'tHnprcltcri'^i^i;  ii^urtd  3Jiu  dc- 
i!ini.d  Lit  tK  i  C(Hii&4»  0^4,  Idp  LtPfttpanioil  fiT  nJiP  ci|?craliltw  and  as  a 
rcpl-iLLfTicsii  for  tbe  ir^diiknaJ  ba\\.y  and  iMtlibJfU  ultK^  A^  in^rliiJbJ 
■c  -12  pif&  or  vi>|it  siairUK^  about  cacti  cmuHry.  PtifiBlar  wHli  DXcn 

20NO2t)  Secrets  of  1^  Orcuil  D«i§n  *t  /pj^ ^A  /.  Coir  Wnoen 
m  dc*r  BOD-icttinicjl  Unfuj;ji:.  cm  en  vifcf>iliii>f  Iroai  aflUMSnia*  lo 
ntvUiStiMv.  Yon  i«iJl  tain  Uk^  hiinic?.  c^  it^ncr  op^faiiHi,  Hic:  proper 
ftic  «ivl  fcpvif  «r  awnpiyKiHi  in  RF  cinritus,  ihc  pritKtpks  ol  ri^ 
ftfnjt  prapac?in  bum  kn  rropcocKf  IP  niKwtnrTvc,  and  raoch  nme^ 


aCi(t09  73  WiggTinp  IruJei  19G(Kig9Q  A  «Mpk*c  mdci  k»  evtay 
anick  pottlithcd  in  71  Maganv  ilMCi«|h  1*^^  Eicvco  mtfot  cancfories, 
TtMlihef  Mibifa^klkfd  jnko  25  inS^-k^F  Hiiifccl  tmi»  piBhitlc^  ciA\  access 
1(1  [hiiiJMikilv  yf  ^iickv  and  a  weaiih  ot  irdinkiit  iRrivnutuxL  Btioi 
i [5jW  IB M  »l( w jf c  ( spuif )  |> pc  f  V;D,1W 

2QN110  F>rodlii«1  Reviews  Since  l£NS  ctvilaitit  an  inde*  »  3,4W 
fmdm:!  rcvirws  itm.  hA^^  4>pc2nciJ  in  ^^T.  CQ.  HR.  7 J  aod  AoiiiiiA 
AI|JlUbc-i>i;alljF  Ib^i'i!  b>  nunufa^itucf.  BcNtkSiXfS' 


SHORTWAVE 


06&57  199S  Passport  to  World  Sand  ^ddio  b^ 
liitfr/iathfjai  Rroadcaxtitig  Strficf.'i.  f.sd.  Vou  urnl 

hftvj?  Wk  wurld  III  ymr  firt^friipf;.  You'll  jci  Llic  luiyM 
jtfHllim  HIHl  imii;  ^rid:^,  Lhc  19^2  BuyL^r'ii;  GutcJc  iind 
rmw&,  ,i«4  piifC!s  tl6M 

OSS  11  Shortwave  Receivor$  P^ast  and  Prcsem 
t^Ufd  ft/  ttfdj.  Oitfrmsfj  Ciintisc  puiiJc  lo  2ni:i* 

!t,lHirtwiv^  ri'L'uiVi-Ts  mmmnkciurctl  in  iltc  lit^ii  ?rj  ^car^. 
Givf^s  U-y  infiirnuLicin  pd  cuch  nriKk:]  incNhtni^  ixivcr- 
a-j^c.diiiptij)!.  via  ml  lypc.  pcrfi>mi4[w."L\  ru;w  VnitLK^  uvd 
Viflitc.  vU'  H^Hxt".  in  mtKt  mndijK  Ttbt:  Blue'  HUnik  iil 
^Ihiriujv^  r;iiiki  tglue    t^lsT,  |IU  jw^cs.  H  1/3  *  ||, 

07B25  Th«  RTTY  Li«lenw  *f  fttdOifmnam  Sew 
ami  c\|iiiKaitiJ  tcr>imi-  This  i^pCL-tjiviiii  btnA  nw[tpik:% 
rt^liCk  I  HKM|ii  15  of  iftc  inTY  Lismtt  .Vrvnlftt^t.  || 
ciiAUinc^  i^HfMliic.  luml-iD-fffld  mTc^nii^iion  uq  adh 
vnrh  od  RTPt'  aial  FAX  mtmoimmg.  Kx^mjaa  and  Fic- 

D3C09  SJiortwaiV  Clandestjr^  Corrfidcntial  $j 
Gitrj  I-  DrjHw  Co^cr^  M  iljrhlt^in?  brujOciP4ii^ 
iUHaij  tytu— y:  kHh  (laiicicvi.  «ter  ae^iifc^olicd 
ii^jprmth-in:  ^^  mmi^i*i,  iiccOam  tipi^t%,  tttdk 
miRAKt  raam.  vod  ni£o.  CwTtfli  piMrHKn.  14 

I13li2?t  US  Uilitary  Cd  eTaminJCBtions  {^Bft  If 
Onh  il?lll  US  MiJ^arv  ccmnnuntcaitKKi  cluiifict^  on 
«hniw]a^  CWcri  frci|w[^ik.-je%  hmLl^imnd  *^  pun  10 
p-nm  (D^fieirk^  fix  Us  Biilj^ifHne^  J^iuii  jnd  ICuiCi* 
Indian  an  J  P^ciric  Occaa^.  «nd  flture.  102  p^Ctv 
Silts 

03hA222  US  Military  Communlcst torts  [ParQ) 
t'mit\  tJi  riiasijuiard,  SASA.  CAP,  FA  A.  [X^p(.  ti| 

Hivi^)  jE-ik'ral  iiini:fgi;ni,v  MaJU^t-meni  AfCfvt'j.  Dit. 
amer  OunmunK.jihiri'',  FCC.  DcpL  uf  Jusiitc.  fnini  M 
KC  Ui  wn  KC,  7V  fMfiCS.  SllWS 

03M?23  iJS  Military  Commufiicaillona  [Part  3) 
y^i\  jurx  cnrnpkiu'i  the  vj'ii  uvi'fniH  rroquenL^  hsi  ai 
US  MilUary  M-'n^ti-cs,  (mm  m'^i  KC  in  27,^44  KC.  IK 

piipf^.su.ys 

0@S4S  Thu  Scanner  LEstenerfi  Handbook  ft/ 
tttWard  Soifmre  N2RFF  Gci  lJ:h;  muM  iiut  ol  J^t»ur 
tii^FHitt  FiidKi  Csnur.^  pL'iiing  Martcd^  M.anncr?'  and  re- 

cclvcfi..  ^iiL'nTKtv,  ccijxul  LJblie.  <iii:LX^stiriu'»»  4innpulcr 
iMmn-nMifiLl  nitiniLurin^.  n^ifc.  $t4^9!5 

O3S208  Rsdtoteletypc  Press  Broad caAi»  by 
Mittittrt  Hchsay  Cmcis  H:fia|eik>  *tf  PTC^i  ScfVitT?^,  |)y 
UBK,  irck^iicy.  lod  inuntTy  bfi^adcKtinp  m  Hfi||ii<h. 
Frcffei'li,  tiirrnvii  ^^p^iu^ti.  and  f^l^tu|u?^-  DciJiikd 
Prtf\s  Afcmr*  FV^nniis.  li^ipp,  Sll,95 


1 1Tfifl  Tun€  in  on  Telephone  Cells  t>y  Jam  Knrti' 
tl  klAHS  FiHiTiiiLlcd  M  a  rrjBLtucney  li!«l  v^iili  «ki:iilcHJ 
dt'H'npllafl  nre^eh  service  sdKl  m  liKM'm]  m  Kl'  ■ifKi'- 
muTn.  PmvidcJi  ba.'ijc  inrormaiinri  fortaKuu]  li%LL:ners 
(L^iilnt  siimccH  and  dcLiils  for  ardent  l;ili^lv!^i)l!^t^.  SiZ.*tS 

QaK2D5  Gultfe  to  Radmtetetype  (RTTY)  Stalfona 
by  J.  iiiiiigtnfuxi  L^jKd  IhiijL  Ciin^cn  ;ill  Hi  I V  Mi- 
Hoa'4  fr*wn  3MIJ-f-3()MHz.  PTihs,  MiLliaQi,  CinniriLteiiil, 
Wtca,  PTTs,  cmtsLvsigs,  anJ  mwrt,  tftf  pft.  SUMS 

HAS  10  Air  Scan  Guide  to  Aeronaulical  Conv 
munlcatlQn«  (Sth  Ed.)  */  tvm  KittUft  KIAES 
Moi'E  iiimiMtlhJiihe  ^dc  id  mmninrinf  ^rmaolKal 
ctiimmijfiimiiin  in  iht:  LIS.  E^TisKkrd  id  cov^r  jH  C^a- 
ilijn  Lmd  xifpi]n^  ^ikJ  ^c?pl4ni:  bu^o.  |i^u^  lm»itf;>  liW 
Ccfttral  Amcrieav  Uic  Caribbean.  Surlh  Allan  evr.  and  Hit 
Pteific  TcmiDras,  SI-LW 

OTAM  Aciomautical  Communlcationt  Han»d« 
book  ftr  'i*0l  ^  £t«u  E^ttaTtPfc.  vtKMarIt  in7ji^ 
fTtu  u(  ^funvavf  KTOfUBiJcil  lidcfiiiif^  WcU  iMlA- 

07R20  A  Radio  tkiumat  1312^1  MO  ftr  #«n  JTw- 
Htn-  W9CRC  A  rwdBpliflf  IMfp  thmuf^h  ym?  taiy  hi 
rc«d  u^  infiirimii\c,  cdBfanmal  mmI  cnmumin^  A 
Mfi4amm.maiMw\  tanetodiccvty  dtyvorndmff.tf 

Itl^^Tfte  'H'op  Secret"  Retpatry  of  US  Qov^ 
f  BiBUn  Radio  Fre{;ijendes  (7lh  Ed,)  ft;  Tmm 
kitfUfi  k2A£5  T^it'i  ^c-Jnn(:l  Jncvtanj  h*i  bCffiOK  Ihc 
Sfltdanl  frfcrciKT  attune  for  Trequem'^r  an]  oUiCf  ifl)- 
pon^ru  infiifmjikm  itbiiitE  ici  the  cfnrnnunKdtnm.  of 
federal  jjrciHic^  25  lD47CrN?H/.  SI 9.95 

nF5;2  Ferreir^  ConfltSential  Fr«<^u«r>ey  Li  at, 
New  RevE$«d  Ediitioci  cumpitcd  by  AAL  tiaUigry 
Ml  IrtifucTKtcs  Irnm  4  MH/-2MMH/  cLivunn|;  ^hip, 
crnhri^\v,  »ri:n,  VutmcE,  InierpnU  numlxrii.  Ait  Rmv 
Orve/l  ftii,  mttrc.  ."176  pj>,  il V>50 

nSR97  National  Directory  of  Survival  Rlldio 
Frequencies  by  Ttim  Kneitft  K2AtS   Hantiy  jhJ 

I4inuisc  fcl'crcintc  guitk  10  high  lnierci«l  cnmniunkii' 
lions  Er^i^uiiiiritiieK  required  by  <iurvjviljAl!t,  Include:!! 
L'liJiiHcr  on  building  cmcr^pjicy  cuniinifnii^'itJdn!!  iirUcn- 

llS^flTt  Scanr»r  ModificaUon  Handfciook,  Vot. 
1  hy  BitI  Creek  pniv\iit:\  Mraiffn/ijf  w^rJ  %tcp-ti>-acp 
tftiiruulNi>ft<  fcir  ciparHfJne  the  nperaiing  LapabiliLinfif 
VHF'^:inrk;r^.  Filled  *lih  imcrcvtifijr  tz%u  hclpfut  p***- 

I0«v  Ub4cs  *nJ  rigurcs.  5 !  7. 9S 

1 1EE0&  Gd^  to  Embassy  Esptorwge  Convnu' 
nkaiOCB  by  Tam  Kneiut  KlAt^S  Cvtftd  and  pri,4^ 


in^  ciamlnaLun  of  wyrJJwIUc  Fmb»'isy  Jind  t«llcj>ed! 
4;i<|>iuiia£c  u(]nimunicaiJun  ^ystcmjj  and  nclvnirkti.  Ex- 
L^niiivc  ruiitiDn'b}/-[i;itian  ittrcc^ory  nf  ;;iTi|3ii!fNy  ht^  Lions 
li!iiju.ludc±$[D.95 

15091  1992  Shortwave  Directory  (7lh  EdnJ  f>y 
Riib  Crave  EiicnsiveEy  rcv^i^ij^  the  ncv  1^2  Shnrt- 
wjjve  Dir^tiory  i^  ihc  cort^iumrmnc  DXcf '1  bibk  for  ihe 
Hrsl  3C1  MHj  of  TiUlio  s;p(!L:  Lrtifn ,  tm:ELfdSnp  li^i-limJ^Lc 
and  acuarile  VLF  Lnrormitlmn  a^  wcJL  im  4nrtirini4' 
(jon-pacial  :ind  illu:iirrii£d  puge^  in  cunvcnkm  1^1/1%, 
1 1  fomul  pmrcssJiHutly  botiAl  ^1.9$ 

2CM^093  Vintage  Radio  :B37'1323  by  MvffM  f, 
AieXtsh^M  Rcvjpittr,;*  jtic  «:<4:iicfnaii  iif  iNi  eafiy 
iltyL  Tht  auihoriiaiivc  fcVmcnL'c  IhhA  iot  hi^umajti 
Kidrottcct«^».95 

2QN094  A  Flick  ot  the  Switch,  13J0*1B5Q  tj 
M*tfm  E,  McM^mm  lkic*i  imitf  ctaftx  id  nmptuir 
the  Utrjjl  of  oTd  :;mc  mfto  a«kt  [dc'^itHHi.  tticiik^f 
tten^  a  ibottonj  {dKMA  Mkl  f^^^nauof  nid  ^h  Dn 
CDvft  iiic  f;im-fra«44i  ioUb?  of  rai^  oHqcwi^.  K4d 
pcifta^  fsala  h^nvr  «  fom a«n  aiiv  v  cfllv.  SL9£ 

2CHSID9^  Worid  Broadcast  Station  Address 
Book  by  Gerry  L.  Desrer  a  iTfeHl  tor  ttie  icikiu^  ^JkiI'^ 
tkikvc  hs^CBcr.  Hi^ndrcds  of  ■ddrc^'<>c^  for  ih<ifiw«vc 
limidast  siaijom.  Spcctil  hccHwh  wiiIi  hctpfol  vJor- 
HMim  10  i9Ctta(c  yam  QSL  poprffia^.  Ut-fS 

07R2fi  Worfd  Wcde  AE^rDnauticBl  Comniunic»- 
liOftS  by  Pobeft  E.  Erans  TIuk  42  [Miff  tKsgk  i^ii  4C' 
^ipiViJ  tLi  upii;tii;  arid  noEmcm  ific  frcqurrtr^  li-^U  pob- 
bshed  in  Hk  AerDnamtca]  r<NTiriiiiiiiiJi1i!JiK  ItanJthmi- 
Hr  HdliHvi.  Cifnti:™.«  include  Airtrafi/Air  TrafDe  Ctnv 
lru3.  Aircraft/Company  OpcralJons,  Avtaiinn  Wcalhcr 
ButtiniCiiMs,  Acnmauiicul  Fli^Tcsis,  WiiirldwHic  Mill- 
laiy  Air  Forcc^i,  Aero  Sean:h  &  Rcmjuc.  Aero  lj|*  En- 
rorccmcni.  NASA  Ri^hd  Support.  Acw  Temnsi  &.  Ab- 
hrcvinilorui  4nd  Aero  Tuci lea]  UcnfincrN.  %^.**B 

11789  Scanr^r  Mo^ificaiion  Handbook  Vol.  t 

by  Biif  Crtek  Here  jl  is— j  tompanJoti  Ui  Viil,  |.  In 
faei..  VnL  1  hAs  'a  %\xlivi\  |Jij4  pfiivkk*  Improved  ap- 
pfoittite^  md  vfuhtcd  tei-hniitui:^  Tor  ihe  iruKJ^  in  Vol. 
I<  Thcfc's  IH  ne«.  eiiciiJng  nic>diric;iii«»n<  f^w  populyif 
itcanncrv  iutd  it  H  rulil]r  dlu>iir;iLeJ  ^iih  phiriiK  ind 
KhcmuiikrfL  higlil)^  di:!tailcfl  1. 1^^.  ^Kp  in'^ucnon^  •m 
tlui  dw  avtra^  k'ti^i'M.  cwi  do  l^c^  perfjtimiiinte  tnr^ 
h.tncin^  moilirpmPDn^  Ttu^  15  an  all  nc^  tml,  ttui  tta«. 
all.ri:«  niLxb.$l7«9^ 


03IRD1  World  Preaa  SarvJcaa  Froqueiicieft 
(RTTY)  New  Sth  Ed.  A  tiirn(iid!L'nsJvt:  niynual 
i'Ovcrrng  radJoLekH;ypc  rKvm  Fntinitt'rihj-  t'ontain^ 
nil  information — an(c.-ririn.  ictTiviny,  terminal  unHs, 
plus  itirccr  extensive  rreiiuenuj'  IJfiiii.  Cisvcrs  65 
Wiirld  rTc%'>  Services  bri.si^duiL'fEJi^  Jn  Eujijjjih.  " Thi; 
Original  Vivs!^  Book/'  «4  pp.  *«.« 


VIS  Study  Card*  AUviu^r  ihc  cmy  *>y  «ilii 
V]S  Sivdy  Cardl.  Cnl^pacu  wfHo-d-alc  Ftai^ll 
Cards  wiih  Kc>  W(i#\h.  l'f)dcrhrh:d.  QuiJ  m 
tnei.  Fonnuifi  mmtod  ciut  ^hcmuos  u  ycm 
fm^aupi.  L^  SKTCESSFtLLY  bj  ^ei  ft  bi 


sOv^I 

visxn 

iti^ 

TECH 

visoz 

lt,»5 

G£.XEi«AL 

vTsm 

f>5 

^ov^m:ed 

VISH 

t5.t5 

EXTRA 

VISQfl 

H.»5 

Loize  Coda  rrnyinnTiw  [fi  lailitlil  on  5 
1/4*  t^k.]  Inch|vn\j:v\:  woixifitclc  Vudy  iuidc 
ccp4e  profraiB^  ior  both  ibr  CM.  t^Ti  Com- 
motkiici.  and  Uc  IBM  aMnfuubk^  Pttipram^  w- 
dftcb  npdalTft  F^TC  iiueMMtiu.  mulupl?  ci>ai(iC 
iiiwcr^.  rormola?!-  vtKnuiiir  vymtioK,  dia- 
lnanK.  and  ^JtiiulatoJ  1  Vk/  tampk  idL. 

IBM  Fftiif  Comnfldne  PKtfftkt 


NciTicc 

iBMrii 

COMUI 

%US$ 

Tcth 

IBMn: 

COMIH 

%\4M 

GaK^ral 

lUMf!^ 

COMIW 

*14.*S 

Advant^c 

IB^114 

rOMlH 

$IV.5I5 

Extra  iNew  Pi-w>1) 

iumo^ 

IQWiS 

^19.95 

IBM06  COM06  IBIUl/Convnodore  Tech  No 
Code — Lanie  Code  Program  ^oniaiai;  alt 
Uiih  auihifri/ud  FCC  tufccvlum^  :iekI  iiniiwerM  ujii;J 
in  ti"^EiJ!y  Il^ehiuIj^,  Kthii:ni;tiik:  syti]jH>]>i,  iliit- 
gram?;,  and  .^ampEe  tc^l  tm  p<i listing  flic  K»/ 
TiKhnjdan  No  Code  Ikca^.  $3-1.^5 

IBM97  Amateur  Radio  Part  97  Rules  fEn- 
tiudfv  up<lalcd.  r*:iijscJ  Coii]nii'i<iii4on\  Rules^ 
September  .^1,  im^fyf  t/A"  Oi-^i  IBM  atmpui- 


ARRL BOOKS 


ABl9dl  ARRL  1992  lUnddOQk  iGath  Ed.)  .W 
■Ufa  cvHRiwIicftwe.  ih^l  otf^aaicti  »d  lirnrtlabfc 

ARlCd6  ARfiL  Operating  Manual  Packed  wtih  m- 

Irwlujujt:  iJi^T^rfHtin-i  Imiiic  vum^ultrs.  OSCAR,  VHE^- 
UHKi-nnii:^ijn£Sl7.4J4} 

ARQ194  Antenna  Compendium  Vol.  1  ^3il|<rri:tK 
m  vcfliotlH.  ijutttl'^,  kHti^'i,  }^f£i«.,  fcduL'cd  ^i^c  iUiicni)d%H 
bi)ull^.  Sinlih  Chjifis,  jmiciirui  jKitif  i/iiiun,  jruj  oihcr 

AR2&4S  Afiienna  Cofnptmiiiffi  Vol.  2  *2  p^vn 
biini  4>Mciiii,  tttucaoi  ^hkviuiii.  uiif  dhkIi  mtftt^ 

MKKSB  Com^nia/l:  Sptlwtre  tor  Anienni 
Compgndium  VoL  2  i  iM"  l^lS^DO&  flopp).  VIQjM 

ARO^aS  Wire's  Ame^n*  NoB«^oOl[  hfDMt^  Dt* 
Mmv  Siii^H  <jH  ttv  tic^l  (ii.fli«nyin:k*  nut  ikf  unnbiiu- 

ARD348  QRP  Nateboolt  bjr  Dang  Dt.\faw  WtPH 
TroiTi  ii  ^iimplc  I  ^^uli  i'r^Miil-L'tinirtidL'd  iriinsniitii.-r  isi 

Amui  WiFB'fi  Design  Note^ok  J^r />tfirj;^  JJf- 
J»^«v  WtfB  Tiiis-  plain  Iuiiluj^x-  IXNSk  i%  nUcd  wicll 
<:,ifn||iilc  rvA.tik:al  p^l}l:vl^  llui  law  fv  tiHatll  u-^ntE  rcjiJiH 
jiv^iiiiilv  kTWiviiLWaiik  anj  nWAfcitt  halkl  tuiili.  it  IIUM 

USJm 


AFI3?9T  Now  Yoti're  Tiritcng!:  Discover  tde 
World!  of  Ham  amm  Si^>.^^..r  lo  iJv  ini.fivnrM;l> 
pafHiW  Tirw  14  f4i^  HW/f/  irii^  ^4znt  itikltA.  C«nni 
ocT)flMRf  >iiD  fvci)  ki  LmM  wctfn  vour  fmu  AnatcHr 
Raliu  iKTcnsc.  MtKT  iftjn  i  MiriH  t|IKt(^  ihi^  ti^A  «ktll 
htlp  j'tHi  N;4xi  ciiufifNTkv'iu  fur  fmir  bidi  rihthi  liMiicwi 
uini  i-\pldiTi  hin%  ki  H'L  il  iip — cvk:f>tiimp  ^liMt'll  ncoJ  tu 
kriikw  111  j^L'L  im  i]\:  Jir'  An  ARNL  Publii;;ii|iiiii  ^l^l.lHl 

AR329^  Your  Imrf^ductton  to  Mar«e  Code: 
Practice  Cassettes  {VnitiiJiiEiiEiti  co^  ciiufvL^  lo  Vim' 

Cafli  ^TiEfi'  Ntivkic  IkttiM'  iTf  JiiJJ  hifh-rFE;(^aii,'y  ufvliJ' 
«iidc  lOirnnyniiTiiniti^  prts  ilc^c^  lo  ynuf  cudc-ffcc 
Tcthimun  Ikvuw  SlD.lHI' 

AAD«a7  A^AL  Rvpcaief  [>ire{^ofv  t992-1993 

SS 1 PUTM  ■  I  kmC'  dui.  'nsfifiiLiiH'n  of  frrk|iicix>  cnv- 
ttuuiiifv  AARL  ^vtit  vrrK?  LhriK.  and  IvaJm  hn^ 
m$.s  (h<m  14  VfH/  it*  2^\U,  MJt 

AR1033  TTw  C>XCC  Companion  J^^i^m  Ktmrmmm 

AR1£50Cog  Boek—Spirjl  S-IlSO 

ARA^t  Intcriercncc  Handbook  Wrliicn  intm  sin 
HFt  'ilcuili's  pcrspctlivc,  ]|i>  fAtiicriCJicc  in  Mplvini;  in- 
LcrJcrrtKc  pfK^Wcm^.  %\1M 

AR2197  Data  &ook  Valunhli;  liiti  [o iJic  RF dcsJ^n  en- 

CcrfiiiiTiorjl^  ub^cd  [^blcs.  chaiit.  und  ilw^  ti^-U-i(»-rc^ 
itKnibtrJ^ifTnijljv  Sll.Olf 

AR2360  TrBnsmiB«ioi>  Line  Translornvfs  (2nd 
Ed.}  I7  Or.  JfT77  Sftift  W2FAtl  Ptaoi,^  Uc^e^h  jnj 
«|iecirir  ntictfouitua  na  cantrwiini  icuteiiiticii  «Ad 
^viw£c«  i4  iTulcTu)  ^Irvc  il^>j^n«  fcv  uw^imj  luncfx 
fT%lH^idv  ana  r^M  [be  \m  4£mI  UHF  fek^oili  :72  pp. 
i3»M 


I  Stel?  D&5ign  ChriLL  lull  tif  gnod.  hitk- 
ilAwnuiiiKi.  {;]jv*yit  il^:ifn«  mJ  iifiplKitwiK  dcu^ii^ 

equipment,  St2.ua 

AR3250  Companion  Software-  for  Weather 
^ftMlt«  HSfidboah  fl  1/4"  MS-DUS  Happy.  $HMHl 

AR3ia3  Weather  Setclllte  Handbook  {4lh  Ed.) 
h\  f)F,  itufjHt  Ivgu^rt  \yn.'<t)ifr  Hitl  ulf  iIk-  pTLN^!  FA' 
p;tndk''d  ^mJ  rvvi^i-j  in  rfl"kLJ  JuKljyS  weather- Ja\  iitilrl' 


ANTENNAS 


Afl04tO  Yagi  Anlefina  nnli|n  Ckij^iBK  publi^lv^ 
ti  1  vnc^  m  ^+pq  ftiMLt*.  pi»ti%liaJ  nid  c\piii%kit  li/f  Dr. 
Li>*MJfi.M5i10 

AR2t71  Kinis  and  Kinks  RmJ  \hc  jrv;u^i.r  lu  th^i 

LriL-ltJ  jW(iNcl;M,  tdtu*  |L!ir  '"CLIIeie;  up  y<mr  j;C4f  hH  wm- 
Ci^rLiih^c.  crfiuiciii  opcrttiiHi.  '^^.IHl^ 

AR3169  QRP  Classics  CLsltcclJon  of  mk\S^  ffi>m 

liisL  15  years  oi  ARtiL  puhliiJiliiin\  nn  bididin^  tc- 
LVivfrjt,  iTjri'hiTiHkT^,  ir4n*i4'C4vi:i'.  aL'i:i:r&Min£'!w.  SiWi  pp. 
SJllril 


QSA&S  *  Easf-up  Antermsi  ror  Ractto  Lisfcencfs 
and  htems  ^r  /lj^toj^  .if.  VAiSf  UU  ip  hnn^  bcrwi  ip 
t«Mi%iniLi  kFU  <iiu.  ;.iS^HiiJHeiC(.i  rnh^nui?  C^ui-j^  itiii- 
ItjVtMji  I1 1  M  help  >  m.  S  I  ft,?f J 

aiATO  '  Practical  AAienna  Handbook  tjjmtt^ 

J.  Cmtt  Dii^ipi.  huthl.  ntinftly,  iinJ  iit^bil)  ytnir  ovn 
iaUcmsn.  C-^m.  a  Sf-^ciir  vi^ncrw  tif  hx-hnit-^l  uriiinf, 
h»  u  (iniihiuE!  ahiliiy  u*  [vwni  liimplc:^  itJchiTitaiE  nKi- 

Ci^jH.'i  III  ;^i]  LM-i^-its-iinOgrstiflml  ^ilif,  -Hfi  |>|j.  S^l^l 


20M1(}S  TTie  Easy  Wire  Antenna  Handb^^k  ^x 
DwTW  tmjiwvm  Jk-HyiJ  Gci  om  yoir  mli  u4  « if,:  junl 
iiHaf  mn:  i:HLL]:f\,  umi  uz  t^ni*  hi  ^  «i|ii  Uuv  (ie« 
frjk'tK'jl  ami  cx^v  U*  unikf^und  boot-  Gi^o  ytty  hiJI  dT 
illc  nei^ijcil  diific»u[in«  Um  w  tull  nsn^c  tJ  cw>\  lu  buiy 
ami  ?ivti  ~^lty  h  hv^,"  Ortt-n  all  (if  lit  in*ny  typi-^  i»f 
win:  anicnfla'i  jlimf  ml  Hi  a  hn  ai  hK  :anlk^na  Accich 
and  "h*>i*  -|n-Jir  hiif^.  V^M 


NEW  STUFF 


100001  1992  C^ltbDok  SiJppEerncni  Kn  M^diue  10 
Hlf  loiemjiu  ULii  aiid  An ju  n.L  jji  i,  4ilM>kji.  ^  ItUiM 


UHF/VHF/PACKET\ 

Q9V1 1  TH*  Bhk  Guide  10  VHF/UHF  Ham  flMikl 

UiHjKiMn  di  iFc  tMir  iIk^  lb  jtml  1.3  meter  tttoii*  ai 
mcll »  :5.  3.1.  addTtkm  Uja 

QI1P22  The  Packet  Radio  Hdndbook  byJanaihaH 
L  Mayv  kfiJT  "  .,an  c\ccllL^ni  pKnc  »f  wnrti.  WctI 
w»rth  FkMdin^  Fiir  twiih  ilic  c^fKTlvikXil  ;inj  [In:  ncvv 
^ltdiclL'vr,..llk'  dL'nni-IJvc  ^yitk'  tii  iiEiiiitirtir  puckul  ii-pcr- 
Hinm  "  -(.iw>n  Ri;t:dy  WJ  JJtLUiil>  *J?.(MI 


02B10  Heath  Nostalgia   by  Terrj  Frrrfur  kffJP 
A  ^nt'l  hhkin  loI  Mv  l^t^^jtt  Tutiipany  i!i:l  E<-J]iiiti  flaH^if. 

MiiiiLpr — ihiLh  lend  mOBOK^  h>  iJnisf  ulio  ip..;:!^  ri,-^p;vi- 


ultk  kv  UK  HcaMJmameKxntimj!  mcrkt  Ijnuak.  S^fiV 


2!QND19  US.  Rgfiaaiir  Uapback  iv  WJStmm  Sn^A 
,\41I/QS  Thc^  Cm»ic  Urn  u^vdmg  raiio  imqm^i^v  fiirrk 

tijt.^  nap.  IHLhikk-iL  ^1  ^1  MM^,  jokl  271— I  ^Vr  XtK^ 

03ACI2  RTTY  Today  fry  f>tri  r  hi^ram  K4nVJ  OWly 
up-ii»-iljtEi;  RTH"  hiifjk  jn  uMiienkt'.  Co^ern  all  fst'cM 

t)i  RTn'.  Mi?tl  LiMr>prvlii?n%i^'L'  RTTY  guide  ever  pub- 
li!<lit'd.  Full)  ilJu^EiuLcd  1 11  pafe;<i.  $}j.50 


BOOKS  FOR  BEGINNERS 


SONOIS  Technician  C\a&  ticen^  iUanual:  New 
Nil-Code  Hfj-  Qmtdvn  Hfji  lhi«  i^>iii  wjU  lcivcf 
r%-cryiliixi|:  >ihi  wcJ  ut  hc<.i»iiic  j  Technician  Clzkik 
JliiiL  tt\-^'  ^\xl  i^ik^UDn  adk]  ^Mitcr  irfi  itv  cvjiiunt- 
kHfh  ft  timkt  lA  ifatt  inc  h«4  ctni^mjp  rkmat^  ^  and 

hii  Cf  ^iii  i^'fi  i^^pi;iiii<h  III  (L^tjii  iktiv  ibc  jasi*cf 

m^  ItivikiT^  Ie4  of  cuittiiiEri  and  an  FCC  Foni]  bill 
apptK'JiHMi  V^M 

20N092  The  WoTTderful  World  of  Ham  ftadio  tf 
Hfitiufd  Skuintk,  k8-ilX'S  IhJ^  iHiuk  ailttfi^^M.'^  llu^ 
plv'»i  iltiii  M^iicttiiiif  vimpli;.  tk-ar,  artd  lun  be  utitlot  lu 
Liitriidlut.v  lulling  pct^pk  tii  LiriiAL4:ui  rd.ilLiJ.  Fluk  unc  up 

t'nnhc  new  hjni  in  jifur  lik.  S?+'y5 

2OM1OO  Elcctrgnics  Qui  Ed  and  Learn  {End  Ed.} 
by  f(A  i'fiTfaitt  imaibwii-K  iln'iifv  jihI  prxiiec  !^'r  Liui 
ym  I'tfii  liJain  t^y  Jlhu^ ,'  Full  aifMru%  tinn  JctiiK  t>r  a 
tiiiiuit  ikiiKin^imicv  unii  tlial  i'^  u-tcd  in  suib^iiuctii 

tlupai r*. iin^ducc  <ii™i3i.m  i-ic\-irrirw:  mmfxrivrttv 

D^-vntV'  hiM^  thnf  Ltm^AiL'iiii'  Jt^  huik  up  uiiD lufful 
t-iaiMt^  ivicilbii^v  fl«ki«ibfaiLt%  biM^Hd.  aW  k%K 
<^tft.iiilt.  l^H  f|u  I^  pirtiK^  T^  Iwv  i^;»B^  SlI^ 

2CIN099  Digital  Electronics  Protects  lor  Begiiv 
Mim  it  tPvTv  Miihop  vi^mmm  i2  Jif^tuJ  ekxtruiiKt 
nRi)£!rH  wiliMc  l<ir  ihc  iKfllHET  kt  tW'ld  Ik  rth  Ih;  somi^ 
mnmiif^quirmcaL  t^p[L,5blifir<k'a*in^v.SL15ll 


AR2073  Novice  Antenna  Notebook  a  h:j|;iniit-r^ 
fui^  Il  t  i:a>>  jOit  ir  1 1  s\  M  ^  c  ahji^  nnj^  ai^  luocf  s  )  tm  i^an 
tiviU  SKiW  An  ARAL  ?uNii^iiii<L 

AR2a71  W1F&^  Help  fo>r  New  Hams  kj  don 
OtJtfaw  ii7jf-"fl  Ocnpkic  fi«  ift  reTicooicf.  Pw  lo- 
(i.-ilkT  J  ^^LMJiin  M^  ^ct  en  lli:  itr.  llfijOtt  An  ARftL 

AR22^  Fir^t  Steps  ifi  fladJo  tw  ihmt  ntUaw 

WtfM  SerwNti/ <>,\1  arlielo.  See  t:un]pua:DiiL  .Lx^-^tn' 
trioJ  inui  (ir^a:ikral  i;iri.uit^  4mt  IbMt  ilit cifcuii.%  nxi^t:  141 
jHur  raduT  f  cat  S5  tXl  Aft  ARRL  PbNKralJtiA. 

ZOAI02T  No  Cqde  Mtm  Radio  Education  Pack- 
ago  CcHiip4iier  [Siiitv^ary  pjuk;!^!^.  LJc^,  eurmthCi  ^uJ 
Ciivy  HI  undLTjitBthl.  Tlit%  pnekupe  melnitc^  ttimpiucr 
aidgil  Jn.'^mjtJLifm  tEifl'HHrC  UBM  emn^Jlihleh,  !!(K1  puj^c 
ILpti  RntlkJ  HumltHmk,  iHid  ttTriipieic  FCC  P*tfl  ^*7  Am- 
aicuf  l^^diLi  rule!)  itnd  ^1.^u]tlL■L<l^^  Nh  priiur  Lrhi\^k\lj:C 

20N022  Ham  Operator  Educatton  Packagv 
CiritiTuut  siilHjir^'  i.irf^iii^  ii>i  IBM  amiftuLiCik  di^fi 
milh  ail  qo^TMKtnv  Uu  M  iKi^n^  mtusfi.  pli^  ^^Skw^c 
AcaMksi}  ~  <tkk  Kutbinf  «a(t«^f  dial  taLc^  }ai  (fiKt) 
i'i-2ri  v^pmi  £ftf«Uk>i^  ^  m^tinifiiij^iied.  cnCQlfaM|  t« 
Sxc  frufxi  cxc)  ij  yader^itjiii  ntirniK.  Rrtiir*  jB  iftKrv 
wtnt^  prim  am  vpaptc  ii;4t  ut  lAc  c\jjm  jJanm^mJ 


A?^nL  LJcense  Uamals  Ail  itp  ifcon  yott  need  Ki 
pxs>>cwt  le?^L  Cuoipteif  fCC  14114.- ■ilii>n  pnoU  »i[li 

AFI2375  Tec^nidan  Class  <4<>,oo 

AR23S3  Oenerai  Cla^s  HMi 

ARQI  m  Ad va  nc«d  ClM»  $«.(M 

AH2391  Extr*  CISSS  Sa.lMI 

AR3165  the  Satellite  Expo  f3  men  tor's  Hand- 
book, {2n<t  Ed.]  b,V  Marthi  Duvidttfj  kWUC  Hx- 
parKJc'it  :4Jkli  rcvisedn  i\m  ^iid  i^4jjni:vii  oE'  "TIil'  £<iEi:llltc 
EipcrimqrHcr't  HmdNHik''  k  ymuf  fuJdt'  (i»  UMnp  «nd 
ik^i^in^  vjucHiie*.  ftcu^iiif  on  il*ci^  twill  b)  and  lor 
ilic  HUcTEUiiQaal  ratlHJ  jituunir  ciHnimmnv,  SKLW 

AR0477  Low  Band  D^ng  Hon  ut  m^ct  ihc  clul- 
knsv  oT  1^  diirat;i(^  fsnu  «(r  1^.  l^l  jfid  411  mcicr 
pn^pplK«  w  Ilk  cCT?cti¥v  vMcflOK.  cqu^iKA.  Jikl  tip- 
ctaUQ^  tvaicf  i£^  Sltt.Ml 

ARM56  FCC  Rul^  Book  (Stfi  Ed.)  A  nwa  f»  i^cfy 
Ktjvc  rjibn  jraabmr.  S^jOo 

AF120^  Vmjr  Gftleway  to  Packet  Radio  (2nd 
EdrJ  TclK  c:vcr>lhinf  juu  need  t!>  knt>4k  at»iul  iN'*  pt*p- 
uliirnew  nxhk;  Ei^m  m  £f  1  ^(Ani:iJ.  eniutpntcni  yiw  wial^ 


CODE  TAPES 


AR21 03  Satellite  Antfiology  The  Uk^t  inrom^nt 
m  OSCAfl^  9  ihrougb  iJ  £s  «dl  ^%  il^  R^  *iA:£]ik^ 
htfomamicn  ihci^of  if^uji  rmidrv  isaclEiiK  aacnr- 
niL  RUDAIl,  Ruccccrai^idcr.  a»t  ifwfc*  S5,no 

AR2i9&  Space  Almanac  kr  Awihortf  ft,  Csrdt 
kJKXk  4  jpiurc^  Ike  Nt?3iiEtukLng  rctcm  rie*^  rrom 
si^Mhc.  IrKlude^  mlnnri^Eiiiin  ^ni  An)iii4:ut  Radn  :^ECl- 
liLc^,  I'lrvd  almiinl  cvcryLhinji  #bt*ii\,  nian'^  irip  lo  ihe 
mrK,%(lpp.  $2IIJHI 

AR?Q63  Complete  DX'tr  (2nd  Ed.)  A^  D*tb  iMcker 
W9KfVt  Lcjim  hnu  [ei  hum  DX  and  (VtHUin  hard-io-£Cl 
OSLLird".  SIIIKI 

ARSOfeS  ARRL  Antenna  Bouk  Fhc  new  Iftiib  E^j^ 
litm  repfc*cnt>  Uv:  t>:-i  ;jr*J  mcr^i  hiflijy  nr^rdcd  Jiifor- 
nutKMi  im  jfinnTLii  I^LtikLUinznLils,  Ir^nmrM^M^n  Iwes,  dt- 
%ifn.  iaJ  kcitt*init-|JDn  of  *»c  amtniia*  Over  700 
pa^i^s.  if^ cr  Wll  n^viTL  .An  AftRL  PliNKaliaiL  i20i 

AR3^^  Worse  Code:  The  Esiemial  Languafe 
Irj  C  Prtrt  CwrfiHt  Jr.  WJDKV  bxt  hCCfl  ttpSMScd  **d 
n?vt<HXl  in  iL\  2niJ  icibupa.  Pei£f  Cannn  di.MJ]L»  iti  fisi- 
natifl^  hi^liif)  i\  w^ll  ^u,  %kjfin^  pr^l^^l  lejminf  in- 
fifTTTUtnan.  Reader*  wilt  learn  Ikii*  lu  hamlle  Jiitnrn 
cjlLf  hk^ard  nni  tmly  on  the  haintKtnils  t)ut  iki  nonlimc 
arnJ  atrirmfi  ffi-queTticv  Gjpjriflii  WL  Hjficovtr.  An 
ARl4LhibJk^iion.i6.lW 


m 


HaM  *tapfem  ■»  i^ntr  mht  mr^mbik  fWH^A  ttt 


OfiT  0iL^wfr  f»  I Ai*  VjK'Jirlf  AmKU-Azf-An  ijr  r<i>  nciif  ,r/if  f^if  sa  simfttf  fri  /^vir^  rAor  ir' j  a  ^i^^  •prnhfrm.  Htrrwiiii  ihr 
/^"  J  ^iitrr-phi^^  Mtv-t  p^^jfttr  i*r  rfWr  m  *'hit  itinmsft  nftf  .Viititf  tm  ttfinr  spe*KUnj:  kii  rtd*  t/vrf  kmn  *»*  f^ 

43^r  itmr  Ge  ttrtM  *  hi  t^m  wmr.  Lm  tke  Back  Arvutfr  tirni  i,m'U  bt  Am-  tefwr  1  im  Ln*  m  if  4  ■«¥«  tkmMth 
a.  TAtP^fi:;  y*  u/wT  iv/irtdfm^  mrtmiMr  i^hiMt  at  luki^  irirfjMiaWf>  irrriiTx.t^i'.  /trTnu^i'iir , 
(Jm^  n'lA'ihr  Arr^  %/ iTtfmiU&iiMIt  aAittrtiTi^ 

73ID5  '^Geflnii"  S5.t5 

5  vptD'-Ttut  bcpinmnf  tap^,  LaJtcs  yoa  ihnrupb  the 
26  l^itcf^,  I  {I  nynibcn.  and  nci.c^'v^r)  parKriya- 
tiiwi,  t;ofnpkic  ttiih  practiiV  cv,:ry  Mtpiif  llw  ■**>,  Ttt 
ca>tc  of  learning:  p\t:>  eimlidcneL-  even  to  llie  laint  of 

htiut. 


73T06"T>5eSUckler"  S53B 

b+  v^pm--  TJih  Is  tile  pritCEicc  lapc  ror  Ltiosc  ^i^ivi  iiur- 
viva!  ihc  5  *prn  (ape.  and  il'^  *l-iCi  ihc  l*pc  Inr  ihc 
Notice  and  Tcvtiniemn  lieicnuLiL  It  1^  ^-umpi  im^nJ  i4  hsk 
wild  bi,mr  vf  nuk.  Otanctcni  »t  «£i  ai  L%  th|kn  and 
<ipat.i»J  al  5  wpm  Ci*6L  pomfn  arc  cntFTE^h  randftm 
duta^icf s  *£m  m  pivjH  uf  Fht — ikfuutcJ^  ni4  UKmii- 


73T13  "Sacli  Breako^ 

l>+  wpn^MTiMe  pnspi  aipiin,  al  a  hrcJc  1|^  wpn  so 
yuuMl  Ix'  rcailv  at  ea>4:  uhert  ynu  >ii  iltmit  in  Ir^jni  of  a 
'AiiQh  ^'\cd  I  Ltlunioer  cv^mincT  w  Im  siari^  sv^'ridLnf  vou 
plain  lanjua|v  ctn^  ai  aniy  I  ^  ptf.  Vmi'il  nccii  this  »^ 
ira  mari^in  la  overcome  ilic  ■^hm.-t  pa^it  tinivcr^;il  in 
m»M  Ws[  %iiviiliLin%,  Ydu'%42  eomc  llii^  li'ar.  Jio  don'i  epi 
ccide  kIiv  ihiw! 

73T2D  "Courageous"  S5.*5 

211*  wpm  — ConeraiLibiioFift!  OkJiyH  the  chilEcnfC  of 
L'fKic  l<  vt'lial's  ^lilcn  \i}ii  iliiv  (jir^  m  don'l  ijjuil  now, 
Gu  Tor  iIk  cvtrj  clavs  iHriS^.  Wc  vnJ  the  code  fiiiacr 
ilvm  31  pfr,  Ie\  like  niearii^  kraj  uciftS"  on  vmr  fcfl 
ihhcn  yinf  ran:  Vou^U  mioikf  »kj^  ibe  cxuDiiicr  is 
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M  OUTPUT 


tasl  momn.  I  told  ^ou  a  stofy  of  a  ra- 
{^  dub  thai  was  discnmirtaling  against 
new  Tecbnician  class  licensees.  I  re- 
quested letters  from  you,  describing 
your  good  and  bad  experiences.  Tbe 
letters  have  been  pouring  in,  so  1 
tboughl  J'd  share  some  of  Ihem  with 
you. 

The  overwhelming  ma|orfty  of  letters 
received  have  been  positive.  I've  heard 
from  new  Techs  from  all  across  the 
country,  and  with  very  few  exceptions 
Ihey  are  reporting  that  locai  individuals 
and  ebbs  have  welcomed  them  with 
open  arms,  it  seems  thai  tbe  bone- 
heads  I  referred  to  lasl  mortth  are  ttie 
exception  and  not  the  rule.  This  is  good 
f>ews  indeed* 

Man  WJtTW— 'As  a  14-year-okJ  no- 
code  Technician,  t  was.  arxj  still  am,  eiv 
thusiasiic  about  I  he  bobby,  i  was  irr^ 
pressed  try  ttie  encouragemecrt  given  by 
the  VEs  al  the  test  site  and  by  those  Tve 
met  over  the  air.  They  were  happy  to 
hear  a  new  person,  but  they  didn't  want 
me  to  stop  there.  As  a  result,  a  iittle 
more  than  four  months  later.  I  am  now  a 
Technician  -i-  Code  witli  the  general  writ- 
ten exam  under  my  bell.  By  the  end  of 
the  year,  I  plan  to  be  N1LTW/AA.  Grant- 
ed, it  takes  a  lot  of  self-motivation,  but 
tbe  extra  commendation  and  encour- 
agement sure  does  help  you  reach  your 
goalsr  Matt  goes  on  to  recommend  the 
Falmoutti  {Massachusetts)  Amateur  Ra- 
dio Association  as  a  'greal  dub  to  be- 
long to." 

Don  NIFDF— There  are  a  lot  of 
Clubs  that  go  out  oi  their  way  to  wel- 
come new  li<^nsees  to  their  folds.  One 
local  club  here  even  gives  the  first 
year's  membership  as  a  gift  to  newly  H- 
censed  hams,  regardless  of  license 
class " 

Biti  A/SPOl/— "While  there  are  a  few 
rabid  hams  who  refuse  to  speak  with 
those  of  us  who  are  code  less  Techni- 
cians, most  have  welcomed  us.  For  ex- 
ample. I  am  a  control  operator  for  one  of 
the  local  repeater  organizations.  In  addi- 
tion. Tm  the  net  control  station  tor  the 
Central  Ohio  Traffic  Net.  tiie  Central 
Ohio  Severe  Weather  Net  and  the  Can- 
traJ  Ohio  ARES  Net.  Ive  been  warrDly 
welcomed  at  repeater  club  meetings, 
ARES  events  and  weather  net  training 
sessions.  Dozens  of  codeiess  Tedis  are 
involved  m  many  of  these  same  activi- 
ties .  - .  VirtuaJly  without  laiL  more  expe- 
riericed  fiams  have  erKOU  raged  me  to 
upgrade;  but  not  so  I'fl  t>ecome  a  'real 
ham"*— they  simply  know  Til  have  fun 
working  HF  when  1  do  upgrade /" 

Tom  N3LWJ—lhG  Antietem  (Mary- 
land) Radio  Association  "tries  to  have 
as  many  classes  as  possible  to  get  new 
hams,  code  or  no-codel  The  club  en- 
courages code  training  only  as  a  means 
to  anliarce  your  enjoyment  of  radio,  not 
to  set  you  apart.  Techs  are  welcomed, 
helped,  advised,  allowed  to  vote,  hold 
office— in  other  words,  what  any  fifiem- 
ber  ts  entity  to  do  ..,  On  the  air,  if  you 
have  problerris.  someone  always  comes 
on  to  help — not  to  put  you  down.' 

It  does  my  heart  good  to  receive  all 
of  these  positive  responses  to  my  in- 
quiry. Unfortunately.  I  have  also  re- 
ceived a  tew  letters  like  the  followmg, 
Tve  omitted  any  references  that  might 
kjentify  the  writer, 

^One  of  my  first  contacts  on  the 
XX XX  repeater  was  when  I  asked  lor  a 


David  Cassidy  NIGPH 

slgi*af  check.  The  reply  came  back.  *Ho- 
code  Tech?*  I  answered.  Yes  sir,"  to 
which  there  was  na  response,  no  ID.  no 
rtothing.  i  then  politely  thanked  the  gen- 
tleman tor  his  response,  as  il  was 
enough  to  let  me  know  that  my  radio 
worked  fine. 

*This  world  is  fiifed  with  people  of 
different  colors,  religions,  cultures  and 
abilities.  Bigotry  is  alive  and  well  and 
has  found  a  new  lower- class  human' 
lo  attack:  the  dreaded  no- code  Techni- 
cian. 

In  my  area,  there  are  two  linked  re- 
peaters that  are  rr^nHoced  24  hours  a 
day  by  the  XXXX  Amateur  Radio  Soci- 
ety. They  provkle  a  link  t)etween  hams 
on  the  highway  and  ttie  highway  patroL 
I  do  not  think  that  the  dozen  or  so 
stranded  neotorists  and  acddeni  victims 
wtiom  I  have  called  into  the  higttway  pa* 
trol  would  have  looked  down  on  me 
merely  because  I  do  not  yet  kriow 
Morse  code  ...  So  far,  onty  a  few  peo- 
ple would  not  say  anything.  Too  bad 
Each  of  us  has  something  to  offer,  even 
if  it  Is  only  a  friendly  ear  or  voice  on  the 
way  home  from  work.'' 

I  have  also  received  a  few  letters 
from  hams  who  have  been  licensed  for 
many  years.  The  writers  have  brought 
up  all  of  the  same  chestnuts  that 
weren't  true  a  year  ago  and  still  arenl 
true  today.  Two  meters  has  not  become 
tike  CB,  Sure,  eve^  once  in  awhile  a 
nervous  newcomer  lets  a  *iQ-4'  sEip 
through.  So  what*  Didn't  you  make  a 
few  mistakes  when  you  were  first  li- 
censed? I  kftow  I  dkf!  Terms  the  tian- 
dte."  "destinaled,"  aiid  an  assortment  of 
unnecessary  Q-signals  are  t>eard  on  re- 
peaters every  day.  arKJ  they  v^re  used 
long  tiefore  the  ncncode  license.  Wrth  a 
little  practice  arKl  the  good  exarnpie  of 
other  hams,  any  new  licensee  quickly 
gets  the  hang  of  it. 

Neither  has  2  meters  become  a 
crowded  cacophony.  I  travel  all  over  the 
country,  and  2  meters  seems  about  as 
populated  as  tiefore.  Since  it's  hard  to 
find  a  populated  area  without  access  to 
at  least  a  dozen  repeaters,  this  is  not 
surprising.  People  seem  to  congregate 
on  one  or  two  repealers,  and  the  rest 
remain  silent 

The  onty  thing  that  has  tiapperred  is 
that  amalear  radio  has  received  a  much 
needed  shot  in  the  arm.  We  have  at- 
tracted several  thousand  r>ew  members 
who  are  turning  out  to  be  an  asset  to 
our  numbers.  New  Techs  are  running 
nets,  helping  with  emergency  communi- 
cations, and  doing  the  hundreds  ot  oth- 
er things  Ihat  hams  do.  There's  one  oth- 
er thing  the  new  Techs  are  doing  that  I 
hope  all  you  buzzards  who  thought  no- 
code  was  the  end  of  the  worid  will  take 
note  of.  New  Techs  are  upgrading  a  I  a 
phenomenal  rate.  Every  single  letter  t 
received,  and  every  Technician  t've  met 
in  the  past  year,  have  all  mentioned  that 
they  have  upgraded  or  are  studying  to 
upgrade.  They're  teaming  new  things, 
having  fun  and  tiecominQ  an  asset  to 
our  hobby  tfirough  their  work  arvd  enthu- 
siasm. I  wish  1  could  say  the  same 
about  atl  tiams. 

I  was  glad  to  discover  Itia!  discrimi- 
nation against  Techs  Is  not  as 
widespread  as  I  feared.  I  promise  you, 
this  is  the  absolute  last  time  we  vdll  ad- 
dress this  subject  withiri  these  pages. 
The  case  is  closed  (maybe). 


88  73  Amateur  Radio  Today  *  October,  1992 


Propagation 


Number  29  on  your  Feedback  card 


JimGfsyWIXU 
210  Chateau  Ctfde 
Payson  AZ  dS54t 

Although  October  is  considered  one  of 
ihe  belter  monlhts  of  the  year  for  DX  and 
good  HF  propagation,  this  year  is  likely  to  be 
slightly  different,  I  expect  fewer  "Good"  days 
and  more  Tair"  or  "Fair  to  Pooi^  days  this 
year.  One  reason  is  the  rapidly  declining 
sunspot  cycle  and  low  solar  flux  values,  to- 
gether with  days  of  predicted  upsets  In  the 
earth's  magnetic  fiekl.  As  I  write  this  column, 
sotar  flux  values  have,  for  the  second  time 
ihis  yean  dropped  to  100  or  below, 
and  I  expect  to  see  this  trend  contin- 
ue into  the  tail  montfts 

To  snprove  yotf  chances  of  car- 
rying on  wodiMle  corrtads,  use  ttie 
charts  as  follows:  RrsL  decide  where 
in  the  worid  you  wish  to  communi- 
cam  and  then  find  ihe  band  and  time 
where  conditions  are  likely  to  favor 
propagation  to  tt^at  location.  Next, 
use  the  daily  forecast  to  select  Ihe 
day  or  days  with  -Q."  that  Is.  "Good," 
conditions  forecast.  Finally  monitor 
WWV  at  18  minutes  after  any  hour 
for  tiie  latest  update  In  solar  flux  and 
magnetic  field  conditfons.  Remem- 
ber that  high  flux  values,  say  t50  or 
over,  and  low  Boulder  'A^  and  "K"  in- 
dexes will  represent  tt>e  best  corKJI^ 
tions.  "A*"  index  vaiu^  below  10  and 
"IT  index  values  ot  2  or  below  will 
most  likely  represent  your  best  Op- 
portunities wtien  combined  wrth  ttie 
information  mentioned  atsove.  Tl^ 
WORST  days  will  be  tte  5tli  and  6m, 
tlie  I7th  through  20ft.  and  around 
the  9th  and  again  on  the  30th  and 
31st  Examine  the  chart  carefully.  In 
general,  set  your  clock  tD  GMT  or 
LJTC  (we  used  to  call  it  Green wici^ 
Mean  Time,  but  it's  now  called  Uni- 
versal Coordinated  Time)  and  it  s  the 
same  setting  as  before.  Our  data  Is 
given  in  UTC  or  GMT,  so  don't  make 
the  mistake  of  trying  lo  use  local 
time  for  your  band-lime-dlrection 
study. 

In  October  the  noise  levels  are 
lower  than  duhng  the  summer  and 
you  can  take  advantage  of  seasonal 
improvements  in  nearly  equal  hours 
of  dayright  and  dafkness.  Ihe  Top 
Band"— 160  meters— will  begin  to 
GxhM  eicalent  opportunities  mucfi 
earl«r  in  the  evening  and  continuing 
Ihrou ghoul  the  'wee'  flours  ot  the 
night  and  early  moming.  The  same 


Jim  Gray  WlXUi 

will  be  true  of  80,  40  and  30  meiers.  The , 
higher  t»ands  from  20  meters  up  will  ck^i 
earlier^  usually  shortly  after  sundown— will . 
only  20  showing  any  leal  openings  Hito  tht 
late  evening,  and  then  only  on  some  days. 
Ten  meters  will  not  bo  particularty  good  with : 
declining  MUFs,  but  saleltite  operators  will 
continue  to  enjoy  their  contacts,  REMEM- . 
BER  THERE  ARE  ALWAYS  EXCEPTIONS  | 
TO  THESE  GENERALiTiES,  SO  NEVER' 
BECOJyE  DISCOURAGED.  One  good  day 
makes  up  for  many  bad  ones.  Good  luck. 
happy  DXing  and  took  for  us  nexl  month. 
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MON           TUE            WED           THU            FRI             SAT 

IF 

2  F-G 

3    G 

4G-F 

5F-P 

6  P        , 

7  P-F 

8  F-G 

9  F-P 

10  P 

11  P 

12P-F 

13F-G 

14G-F 

15    F 

15  F-P 

17    P 

18    P 

19   P 

20  P-F 

21     F 

22  F-G 

23  G 

24  G-F 

2S   F 

26F-G 

27    G 

28  G-F 

29  F-P 

30  F-P 

31    P 

FT-990 

All-Mode 

HF  Transceiver 


Frei|tjeitcy  Covefage: 

100  kHz  -  30  WHz  RX 

(160-10  mTK) 

Buitt-in  Dual  DigM  Switched! 

CapaDitance  Filters 

Buitt-m  Htgh  Sp^  Amenn^  lun^J 

w/39  Memories 

RF  FSP  (RF  FrEquency-Shifted 

Speech  Processor) 

Dual  VFOs  vvitti  Oif  ect  OigitaJ 

Synttiesis  (DDS) 

90  Memories  wtiich  store 

FfBQuency  Mode  arKl  B^ndwdth 

Full  amJ  Semi  Breai-in  CW 

Opefation 

Band  Stacking  VHJ  System 

Mufthmode  Selection  eki  Patfcetf 

RTTY;  Easy  interface  to  THCs 

Adjustaijle  RF  Power 

Variibie  TtuestMHd  f^oise  Blanker 

Optional  D^i  Voce  Recorder 

(DVS-2J 

From  Panel  RX  Antenna  Selection 

Actessofies: 

FT-990OC  Avaitable  wrthotit  power 

supply 
XF  10.9M  2fKl  IF  SSS  Narmw 

2  0  kHz  Fitter 
XF-445K    2rMl  IF  CW  Narrow 

250  Hz  Flier 
TCXO-Z     High  Stability  TCXO 
SP-6         External  Desk-top 

S|)eaker 
MD-1 C8     Desk  MiCropt^Dne 
DVS'2      Digital  Voice  Recorder 

Unit 
TfrlTST   UghtwiliiW 

Headphones 
LL-5         Phone  Patch  Unit  for 

SP-6  Speaker 


*'Yaesu  did  it  again!' 

1  "This  is  the  only 

1^  HF  rig  with  a  dual  digital  SCAR 
Vs  incredible  on  a  crowded  band.  Look  inside, 
\  nnotherboard  and  plug-in  board  design. 
b.      Un-be-IJev-able!" 


ih 


he  innovawe  technology  of  the  FT-990  is  inriw,  not 
outride.  Like  the  exclush^e  dual  digital  SCAF  (Switched 

Capacitance  Audio  Filter).  And  for  long  term  rtliabiliiy,  the 
motherboard  plug-in  module  construction  eliminates  inter- 
board  wiring.  The  FT-990  also  has  the  same  undisputed  neceiv- 
cr  perfbnnance  of  the  FT- 1 000  as  well  as  other  features  such  as 
a  high-speed  built-in  antenna  tuner  u  iih  automatic  slOfBge. 
And  multiple  DDS  (Direct  Digital  Synthesis)  for  quick  kxk- 
up  time  and  low  level  noise.  Wliat^s  more,  for  maximum  effi- 
ciency, the  FT-990  is  a  self-contained  base  station  with  its 
space-saving,  built-in  AC  power  supply. 

Outside,  the  very  functional  HF  front  panel  is  simple  Mii 
uncluttered  with  a  large  amber  displav'.  Easy  to  use,  easy  to 
see.  Pure  and  simple  QSO  enjoyment  -  w  iih  muscle  when  you 
need  it?  Yaesu  makes *'high-lech"  eftbnless.  Now  it  works  for 
you,  not  against  you.  Have  your  dealer  show  you  the  FT990 
today  and  see  w^hat  we  mean. 


FT-990DC  now  available. 


Performance  withoiti  compromise. 
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Kenwood — the  hallmark 
of  quality  in  handheld 
communications 


TH-78A 


FM  Dual  Band  HT 


KENWOOD  U.S A  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

PO.  80X  22745.  2201  E.  Dominguez  Streel  Long  Seacti,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  fNC. 

6070  Kestrel  Road.  Mississauga,  Ontario.  Canada  L5T  1B8 


For  professionals  in  any  fields  there's  no  substitute  for 

the  genuine  article.  And  when  it  comes  to  handheld 
communications,  there's  no  beating  Kenwood's  TH-78A 
{144MHz/440MHz)— the  smallest  dual-band  transceiver  in 
the  world.  Packed  with  leading-edge  technology,  the  TH-78A 
combines  simpUciiy  of  operation  with  a  multiplicity  of 
features:  buUt-in  DTSS  and  paging  functions,  alphanumeric 
memory  and  message  paging,  dual-frequency  receive 
{including  VHF-hVHF  &  UHF+UHF),  plus  double-band 
scan.  And  its  distinctive  ergonomic  design  incorporates  a 
sliding  keypad  cover, 

TH-28A/48A 

FM  Handheld  Transceivers 

BquaDy  impressive  are  Kenwood's  new  FM  handheld  single- 
band  transceivers:  the  TH-28A  (I44MHz)  and  TH-48A 
(440MHz).  Their  state-of-the-art  features  include  a  dual-band 
receive  capability,  supporting  sub-band  receive  and  semi- 
duplex  cross-band  operations  (TH-28A^— ►TH-48A),  There's 
also  the  ability  to  store  both  alphanumeric  and  frequency  data 
in  non-volatile  memory,  and  alphanumeric  message  paging— 
as  well  as  DTSS  and  pager  functions.  Plus,  you  have  the 
option  of  increasing  the  memory  channels  to  240. 


KENWOO: 

...pacesetter  in  Amateur  Radio 


